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OFFICIAL ORGAN OF THE ROYAL AERO CLUB 


After competitive trials the Percival “P56” 
THE PERCIVAL 


“P 56” has been selected by the Royal Air Force 


BASIC TRAINER : : a ; 
as their new Basic Training aircraft. 








FLIGHT 


IS SUPREME 


High-speed jet combat aircraft are called upon 
to operate under a variety of conditions and the 
Sperry Electric Gyro Horizon is used constantly 
as an accurate attitude reference, its topple-free 
design making it eminently suitable. At high 
altitudes its electrical operation ensures that it 
remains fully effective and reliable. 


Extensive Service trials have proved again the 
high quality of Sperry instruments and_ this 
Horizon is now being specified by the R.A.F. 
for its latest designs of jet aircraft. 


Modern combat machines are called upon to fly 
at altitudes where the low atmospheric pressure 
precludes the use of vacuum-operated instruments 
as these become inaccurate and unreliable. 


Similarly the air-driven Directional Gyros in jet 
aircraft are now superseded by the Sperry Gyro- 
Magnetic Compasses, Mark 4 Series. 
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The Sperry Electric Gyro Horizon Type H.L. 5 (Mk. 3) has 

complete freedom in roll throughout 360°—i.e., it is topple-free 

—and it will register 80° of climb or dive. 

It is not affected by low outside temperatures. 

It has a rotor that runs almost twice as fast as that of an air- 

driven instrument and its performance is correspondingly better. 

It is free from air-filtration troubles. 

There is no obstruction of horizon presentation by the front 

bearing support. 

It is fully stressed for jet fighter operation. 

It is easy to install and maintain. Power supply: 115-volt, 
, 3-phase A.C., or through an inverter connected to the 

normal 12 or 24-volt D.C. Supply. 


It fits the standard instrument panel cut-out and thus can directly 
replave the air-driven Horizo.. 


S P E R RY ELECTRIC GYRO HORIZON 


THE SPFRRY GYROSCOPE COMPANY LTD., GREAT WEST ROAD, BRENTFORD, MIDDLESEX. PHONE: EALING 6771 





PALMER RIBS 
for Safer Landings 


Palmer Ribbed Tread Aero Tyres have these 
advantages over ordinary patterned tyres: 
%* No heel-and-toe wear % Ribs don’t fling mud 
% Ribs wear longer—more rubber where it’s wanted 


* Effective grip on wet runways—flexible ribs act as squeegees. 


RIBS GIVE AS SAFE A WARNING OF WEAR AS PATTERN TREAD 


(Palmer 


Service to Aircraft Constructors 


WHEELS - TYRES - BRAKES - PNEUMATIC RAMS 
REDUCING VALVES : SILVOFLEXK HOSE 


THE PALMER TYRE LTD., PENFOLD ST., EDGWARE ROAD, LONDON, N.W.8 
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Congratulations 
to English Electric Company 


OUR EXTENSIVE MANUFACTURING 
RESOURCES ARE CONTRIBUTING IN A 
ge) LARGE MEASURE TO THE SUCCESSFUL 
fy PRODUCTION OF THE CANBERRA 








LIMITED CANBERRA MAIN UNDERCARRIAGE 
Nisciatidannnaae 
FORGING ON IMILLING OPERATIONS 


aS £ LECTRO- 
B“Y/ YDRAULICS 


LIMITED 
WARRINGTON 


Telephone WARRINGTON 2244 
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On those occasions when STANDARD PARTS are despatched the same day. If you do not receive our 
urgently needed you can use the telephone to beat monthly Stock List of A.G.S., B.S.S, and S.B.A.C, items 
the clock. A call to our Northampton Works or actually in stock, please let us know and we shall see 
London Office. will ensure that orders, ex stock, are that it is forwarded to you regularly in the future. 


IS READILY ANSWERED BY 


BrownBrothers (AlRCRAFT)Ltd. 


The Largest Manufacturers and Stockists 
of A.G.S., B.S.S. and S.B.A.C. STANDARD PARTS 


Telephones : Northampton 4940. London : Clissold 1280 
AIRCRAFT AND GENERAL ENGINEERS * HOUGHTON ROAD > NORTHAMPTON 
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Impossible 


places ----+ 


‘Impossible’ places are happy 
hunting grounds for the Sealand. Since 
a restricted stretch of water is all it 
requires to fly in and out, mountains, 
jungles and scattered islands are as 
accessible to this sturdy amphibian as 
any metropolitan area with imposing 
terminal facilities. It will travel very 
far North defying latitude and seasons, 
and it converts easily to undertake 
specialised tasks of all sorts — crop 
spraying, air-sea rescue, ice patrol, 
survey, ambulance, marine aircraft con- 
version training, for example. And since 
it is economical to operate and easy to 
maintain, it is a profitable proposition 
for a variety of passenger or freight 
carrying duties, All in all, it has a great 
deal to offer business, industrial and 
official concerns—a great deal in fact 
that is well worth careful examination. 
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Designed for arzas where freight and passenger 
carriage 1s impractical for normal aircraft 


SEALAND AMPHIBIAN 


SHORT BROTHERS & HARLAND LIMITED, QUEENS ISLAND, BELFAST. LONDON OFFICE: 17 GROSVENOR STREET, W.I. @6 
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AIRFRAME & 
ENGINE 
CASTINGS 


Of high tensile steel to 
specification DTD 666, these castings 
are typical of the variety of complex 
engine and airframe components 
which we supply for many leading 
types of British civil and military 
aircraft. Modern inspection methods, 
including X-ray and gamma ray 
examination, guarantee reliability so 
vital to aircraft production. 


rHE 


DAVID BROWN 


Sint wt .C a 
FOUNDRIES | COMPANY 
| ‘abekerann DAVID BROWN & SONS (JHUDDERSFIELDO)LTD 


‘PENISTONE NEAR SHEFFIELD 
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FIRTH 
BROWN 1837-1951 


EXPERIENCE & DEVELOPMENT 
IN HIGHEST QUALITY STEELS 
OF ALL GRADES 


As manufacturers of Alloy Steels 
for High Duty, Firth Brown’s 
contribution to industry is 
world wide, whether it be 
steels for engineering, ship- 
building, automobile, aircraft, 
road and rail transport or for 
the most minute mechanisms 
of the precision engineering 
industries. Firth Brown Steels 
were used for parts of the 


“Canberra,” built by the English. 


Electric Company. 


LIST OF PRODUCTS 


Forgings—Light and Heavy, for 
special and general engineer- 
ing. 

Forged Stee! Drums and Pressure 
Vessels. 

Hardened Steel Rolls. 


Carbon and Alloy Steel Bars and 
Billets. 


Tyres and Laminated Springs. 


High Speed and Tool and Die 
Steels. 


Steel Castings. 


Write for the 
Firth Brown Buyers’ Guide 
for further particulars. 





THOS. FIRTH & JOHN’BROWN LTD., SHEFFIELD 
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Casting in “Elektron” 2.5.2. 
rigs glk k Siladiatotcecrt oc This casting in ‘‘ Elektron *’ magnesium- 
zirconium alloy reduces the deadweight 
of one of the latest British Messier 
undercarriages by 30 Ib. That is the extra 
amount this main body assembly would weigh, 
if it were cast for equivalent strength in 
aluminium alloy. No small reduction 


in weight to achieve in a modern aircraft — 


when every ounce saved is said to be 


worth a guinea to the airline operator. 
The * Elektron ’’ magnesium-zirconium 
alloys are the lightest constructional 


metals obtainable today. 








TWIN-ENGINED > ANTI-SUBMARINE 
CARRIER-OPERATED 


FAIREY 17 


THE FAIREY AVIATION COMPANY LTD., HAYES, MIDDLESEX 
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Protection at High Altitudes 


HERE resources are limited, it is not always possible to progress all branches 

of aviation research and development as quickly as would be desirable, though 

in peace-time such a situation can usually be met by allocating priorities. It 
would be Fatal, however, to lose sight of the fact that, with full defence preparedness as 
the aim of the Services, everything must sooner or later be brought to a state of com- 
plete readiness. 

A good start has been made towards equipping the R.A.P., but it is no more than 
that. The absence of new forms of military radar is one important example of a most 
disturbing deficiency in equipment. The recent Atlantic crossing by the Canberra, 
which at times flew at over 40,000ft, indirectly drew attention to another—the still 
limited provision against sudden decompression at very high altitudes. 

In a recent issue of Flight (dated January 25th) there was a description of the work 
of a small but active and efficient organization, the Royal Air Force Institute of Aviation 
Medicine located with the R.A.F. at Farnborough. Here the design of pressure 
suits and of oxygen systems for use with them is receiving attention. The Canberra, 
believed to be capable of flying at over 50,000ft, is a type of aircraft which will soon be 
in squadron use, and already fighters are in production which are capable of a similar 
altitude performance. Pressure suits for their pilots and crews are not, it is believed, 
ready even in a prototype form, so several months must elapse before any examples can 
be tested, approved, and then produced in sufficient numbers to satisfy the immediate 
needs 


Much has always been expected of R.A.F. (and, of course, Reserve) aircrews, yet they 
have never disappointed those who have to set them their tasks. No discredit is there- 
fore implied in mentioning the fact that there is a reluctance on the part of many pilots 
to fly very high, even though experience in handling their aircraft in the region of 
40,000ft is essential. 

The time has come when full pressure-suits (as opposed to the valuable half-measure 
—oxygen-fed pressure-waistcoats with the aid of which lung and outside pressures are, 
ig part, balanced) should be available to R.A.F. jet squadrons. With the double in- 
surance that these and a pressure cabin would give, there would be little danger in 
peg ing flying as a routine exercise. This must, in fact, be regarded as an essential 
part of the regular training and practice of aircrews, whether in preparation for defensive 
interception or high-altitude attack. 

As operational speeds and altitudes increase so must the various safety devices be 
developed in order to keep pace. No modern fighter should be without its ejector seat 
—a device pioneered in this country—but even these in their present form are scarcely 
adequate. To abandon an aircraft at high speed is still very hazardous, and the occasions 
upon which ejector seats have been used—either in emergency or in practice—can still 
be numbered in dozens. 


Capsules—A Future Requirement 
Complete pressurized cockpit-units—jettisonable as a whole—require further in- 


- vestigation, for the human body cannot be exposed to a slipstream of over about 


500 m.p.h. with any degree of séfety, nor can life be sustained without a pressure suit 
and a pressure-breathing system at altitudes above 45,000ft, or even 40,000ft for many 
individuals. For an emergency descent, oxygen must be provided down to 25,000ft or 
lower if full physical faculties are to be retained. 

In short, as much effort and experiment should be devoted to high-altitude emergency 
survival as has been given to escape apparatus for submarine crews trapped below the 
sea. The two cases, extreme opposites in one sense, are in fact related in another, survival 
without special pressure and breathing equipment once the craft has been abandoned 
being impossible. 








FLIGHT 


OPEN DAY 


AT 


BENSON 


Exhibition of latest photographic-reconnaissance 


methods ; Meteor P.R.10s in squadron service 
(Illustrated by “‘ Flight” Photographs) 


HE application of aerial photography to intelligence 

and survey was the theme of an unusually compre- 

hensive exhibition held at Benson R.A.F. Station in 
Oxfordshire on February 28th. For its 450 guests, Bomber 
Command, which administers this centre of R.A.F. photo- 
graphic activity, provided a static display of ““S.B.A.C.” pro- 
portions and a flying programme on a more modest scale, 
though fully up-to-date. ‘Those present represented Indus- 
try and the services of the Commonwealth, America and 
Western Union; and the air attachés of 15 nations also 
attended (the Yugoslav emissaries had, it was said, been 
“cleared by Security”; no true satellite of Moscow was 
invited). Mr. Arthur Henderson, the Air Minister, was 
there, together with Air Chief Marshal Sir Ralph Cochrane, 
Vice-Chief of the Air Staff, Air Marshal Sir Arthur Sanders, 
Deputy C.A.S.; and Air Marshal Sir Hugh Lloyd, A.O.C.- 
in-C., Bomber Command. 

The resident units at Benson, which was formerly known 
as the Central Photographic Establishment, are one survey 
squadron and two short-range day reconnaissance squadrons. 
Ansons equip the survey unit, one P.R.-Squadron still uses 
Mosquito 34s, and the third squadron has now converted 
from Spitfire 19s to Meteor 10s. For many, the presence, in 
squadron service, of the new jet reconnaissance aircraft was 
one of the most interesting and reassuring aspects of the 
exhibition. 

About a dozen Meteor 10s were to be seen. One, in the 
static exhibition, bore the badge of No. 541 Squadron 
(motto : Alone above All) and its camera installations were 
laid bare. For oblique photography, an F.24 camera is 
mounted in the nose; mountings and windows are arranged 


WIC. Thompson, O.C. Photographic Wing at Benson, introduces the 
Meteor 10 to (left to right): Mr. Arthur Henderson, Sir Hugh Lloyd, 
Sir Ralph Cochrane and Sir Arthur Sanders. 


In flight, the Meteor 10 displays its extended wing-tips and external fuel- 
tanks ; oblique and vertical cameras are carried in nose and mid-fuselage. 


Re-equipment of P.R. units of the R.A.F. is illustrated by this squadron line-up of Gloster Meteor |0s at Benson. 





9 March 1951 


The badge of No. 541 (P.R.) Squadron, dis- 
played on a Meteor in the static exhibition. 


(Below) The Tornado shows its paces: plan 
view of the North American RB-45c. 


Second of the U.S.A.F. types demonstrated at Benson, an RB-50 flies past. 


Demonstration of mechanical film processing ; this machine can develop 
and dry a 500-exposure film in | hr 40 min. 


to allow it to “fire” forward, port or starboard. For split 
cover, two F.52 cameras are mounted vertically in the mid- 
fuselage. Camera controls are mounted in place of the gun- 
sight. The aircraft itself combines the features of various 
marks of Meteor : its fuselage is of the extended Mk. 8 type, 
with, bubble canopy and Martin-Baker ejector seat, but the 
tail unit has the curved profile of earlier marks. The wings of 


the Meteor 10 are extended, as on the earliest Meteors, for 
better handling qualities at altitude; for longer range, the 
internal tankage is supplemented by 380 gallons of fuel in 
drop-tanks—180 beneath the fuselage, 200 in the wing-tanks. 

Also on view in the static exhibition, held in a large 
hangar, were a Spitfire 19 and Mosquito 34. The display 
sections illustrated every side of R.A.F. aerial photography. 
Cameras were shown in two sections—ancient and modern. 
Eight old cameras showed various stages in development from 
the 18-plate P.7 type of the first world war to the F.8 camera- 
gun, which served from 1930-43. Typical cameras in the 
larger modern section were the Williamson F.24, as in 
service with the U.S.A.F. and Western Union air forces in 
addition to the R.A.F., and the larger F.52 with longer focal 
length. 

Methods of manufacturing and testing lenses were shown 
in the optics section; one particularly interesting development 
seen here was the method of weight-saving which may well 
lighten by 100 Ib a typical camera installation for a P.R. 
aircraft. Two standard 36in f6.3 Ross telephoto lenses were 
displayed: though almost identical in appearance and size, 
one weighed 18} Ib but the other only 8} Ib. The difference 
was achieved mainly by the use of Elektron light alloy, 
instead of brass and steel, in.fabrication of the lighter lens- 
holder. 

Various methods of processing were exhibited—in a field 
section and mobile darkrooms and by the more elaborate 
automatic machines, which can develop and dry a s500- 
exposure length of film in 1 hr 40 min, and produce trimmed 
and dried prints at a rate of 600.per hour. 

Actual utilization of prints was demonstrated in several 
ways. The Royal Engineers provided a field section working 
on the production of maps from photographs, and the method 
of constructing briefing models for aircrews, paratroops or 
invasion forces was also revealed. The models, made of 
plaster, paper pulp and size, are first assembled as contour 
layers, which are filled-in and photo-skinned before the final 
colouring and addition of detail. An intriguing selection of 
wartime photographs illustrated the art of the interpreter, 
who, with magnifying glass, slide rule, measuring instruments 
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OPEN DAY AT BENSON ... 


and stereoscope, can detect the most elaborate forms of 
camouflage. Tricks developed by the Germans to deceive 
the interpreter included such devices as “damaflage”— 
painting air-raid effects on factories and other targets—and 
decorating a cruiser to make it resemble an off-shore naval 


s. 

On the civil side, the Ministry of Supply showed instru- 
ments for ordnance and colonial surveys, including stereo- 
scopic mapping equipment with 14 projectors which throw 
on to a screen the image of a landscape in relief; from this, 
operators are able to measure heights of hills and mountains. 
Other M. of S. items were the integrating light meter which 
automatically adjusts exposure-times of prints to ensure 
uniform contrast; Densitometer, allowing for variations in 
daylight during a long flight; and the Photonymograph, 
which reproduces place-names and other lettering for maps 
by photographic means. Another section was devoted to 
illustrating equipment and methods used by No. 82 Squad- 
ron (Lancasters) in its colonial-development survey of East 
and West Africa—work which began some four years ago and 
is still in progress. 

The Central Photographic Print Library, which is located 
at Medmenham, houses a collection of some 25,000,000 
photographs, most of which are available to the public. 
Part of the Benson exhibition demonstrated the methods 
used to ecord and index this enormous store of prints— 


FROM ALL 


Anglo-Belgian Agreement 


UNDER the terms of a reciprocal agreement initialled in Brussels 

on March 2nd, British civil air services are to be assured of 

ent rights to operate to Belgium and the Belgian Congo. 

ent supersedes the temporary arrangement under 

which services had been flown betweén the two countries since the 

war. Likewise, the Belgian State airline, Sabena, is now officially 

authorized to operate on routes serving the United Kingdom and 
Colonial territories in Africa. 

It is understood that the agreement will take effect from the 

day on which it is finally signed, probably some time next week. 


Britannia Trophy For P. A. Wills 


TH Britannia Trophy for 1950, announces the Royal Aero 
Club, has been awarded to Mr. Philip Wills, C.B.E., in recog- 
nition of his achievement in winning the British National Gliding 
Championships for the fourth time. He won in 1950, and had 
previously been successful in 
1937, 1947 and 1949. 
is is only the second time 

that the Trophy has _ been 
awarded for a gliding achieve- 
ment. In 1922 it went to Mr. 
F, P. Raynham for a soaring 
flight of 1 hr 53 min 2 sec in a 
Handasyde glider at Firle Beacon, 
Sussex, on October 17th, 1922. 

It was last awarded in 1948— 
to G/C. John Cunningham, 
D.S.O., D.F.C., for gaining the 
aeroplane height record of 
59,446ft for Great Britain. 

Britannia Trophy was 

presented to the R.Ae.C. in 1913 
by Mr. Horatio Barber, holder 
of Aviator’s Certificate No. 30, 
and designer and constructor of 
the Valkyrie tail-first monoplane 
and Viking biplane of 1910. It is 
awarded to the British pilot who, 
in the opinion of the Club com- 
mittee, has accomplished the 
most meritorious performance during the year. 

Mr. Wills, who is 43 and lives near Maidenhead, is chairman of 
the British Gliding Association. During the war he was Director 
of Operations and second-in-command of Air Transport Auxiliary. 


Mr. P. A. Wills, C.B.E. 
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methods which enable photographs of any given geographical 
site to be produced within a few minutes. en a choice of 
scale, date, time, weather and angle of photography can be 
offered. The C.P.P.L. collection represents about 70 per 
cent. of all the photographs taken by the R.A.F. during and 
since the war; for the past year, new prints have been 
arriving at the rate of 110,000 per month. 

The exhibition concluded with a lively flying display by 
three resident and three visiting aircraft. The last generation 
of P.R. aircraft was represented by the Spitfire 19 and 
Mosquito 34, in familiar blue finish. The all-silver Meteor 
10, with full external tankage, provided a contrast in per- 
formance and appearance; its level runs, though not at full 
throttle, were obviously at a greater speed than the 325 m.p.h. 
limit inaccurately quoted by the commentator. No figures 
may be given for the Meteor 10, but its cruising speed at 
high altitude, even with three external tanks, is certainly in 
the region of 500 m.p.h. Two more interesting P.R. aircraft 
were demonstrated by the U.S.A.F.: a North American 
RB-45C Tornado and a fully armed Boeing RB-50. Finally, 
the English Electric Company contributed a new production 
Canberra B.2, which gave the astonishing performance now 
expected from this twin-Avon bomber. This Canberra 
carried a camera in the fuselage aft of the bomb-bay; this is, 
however, a standard fitting for the bomber version. Develop- 
ment of a P.R. Canberra has not yet been announced, but 
is patently a logical development—as foreshadowed by the 
aircraft’s visit to Benson: 


QUARTERS 


He gained his “A” and “‘B’’ Gliding Certificates in 1933, and 
holds the International Gold Badge for a=. 

He has been awarded the Manio Cup, the de Havilland Cup and 
the Wakefield Trophy on numerous occasions for his performances, 
and has established many gliding records for speed, height, 
distance and goal-flights. 


The Canberra And U.S. Production 


[X Washington, on March 1st, Mr. Finletter (U.S. Secretary for 
Air) stated in regard to the English Electric Canberra that 
“the evaluation so far is that it is the best available light bomber” 
and that it has “pretty well been decided to manufacture it in 
America.” It will probably be built, he said, at the Glenn Martin 
plant in Baltimore, Maryland. No contract has yet been signed. 

Announcement was made by Mr. Finletter of a contract “from 
the drawing-board”’ for the Boeing B-52 jet bomber, the first de- 
liveries of which were expected late this year. It was pointed out 
that there was some risk in starting production without flight 
tests, but the B-52 was described as “‘only a bigger version of the 
B-47”. The B-52, said Mr. Finletter, would be capable of flying 
at more than 600 m.p.h. and carrying as big a bomb load as the 
Convair B-36. He added that a contract had been placed for a 
swept-wing development of the B-36. 


P. G. Robarts: An Appreciation 


A WARM appreciation of the personal qualities of S L. P. G. 
Robarts, whose death in a test-flying accident we recorded 
on February 15th, reaches us from one of his colleagues. 

“‘He had a great interest in, and a very good practical knowledge 
of, all things mechanical. This was one of the things which made 
him such a valuable asset to a test-flying establishment; there 
wasn’t much that Peter didn’t know about what went on ‘under 
the bonnet,’ and he was a thoughtful and thoroughly reliable 
pilot. He had a whimsical sense of humour which, combined 
with his robust refusal ever to use in conversation any technical 
terms which he regarded as pompous (and to him this meant most 
technical terms), often led the unwary and undiscerning into the 
trap of under-estimating his knowledge of a subject; his friends 
got much quiet pleasure out of listening to arguments in such 
circumstances, during which Peter would quietly, but inexorably 
and in pleasant but highly unorthodox terms, cause his opponent 
to revise his original estimate. 

“Perhaps his greatest charm lay in the fact that one could meet 
him and get to know him quite well without ever suspecting that 
he earned his living as a test pilot of jet fighters. He had so many 
other interests : he was a keen shot and a very good horseman— 
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he kept his own horse near Chilbolton and was out early most 
mornings before flying. He was very fond of music and ballet, 
interested in most forms of art and knew a great deal about country 
things. He knew a lot about electricity and wireless and enjoyed 
fast cars, which he was inclined to drive round corners with a 
somewhat boisterous disregard for centrifugal force. He had 
travelled to most countries in the world and he would describe 
them and their inhabitants in his own very individual way. 

“It is not always easy to say why people become test pilots. 
Peter Robarts had great rtunities in other directions and he 
certainly had the latent ability to have made a success of them 
had he so desired. But he was one of those rare and happy beings 
who know exactly what they want to do—and then do it.” J.K.Q. 


A.F.R.Ae.S. Examination Results 


THe Royal Aeronautical Society, has published a list of candi- 
dates successful in the Associate Fellowship examination 
(new syllabus), held last December. Subjects chosen included 
pure and applied mathematics, properties of matter, strength of 
aircraft materials, theory of structures, aerodynamics and theory 
of prime movers and fuels. The following passed :— 

H. A. Buchholdt, D. W. Cocking, R. S. Dabbs, D. A. Drane, G. H. 
Fenton, V. N. Ferriman, D. R. Henbest, R. L. Holmes, B. M. Laven, 
E. Mowforth, C. L. Munro, W. A. Page, G. S. Pool, C. R. Raynham, 
B. Shergill, I. H. Smart, K. Thein, F. I. V. Walker. 

Overseas candidates.—A. F, El-Kerdani (Egypt), Krishna Iyer (India). 


A Gliding Birthday 


past Saturday, March 3rd, the Imperial College Gliding Club 
celebrated the 21st anniversary of its formation with a recep- 
tion and dinner, held at the College Union, South Kensington, 
London. Sir Roderic Hill, Rector of the College and president of 
the gliding club, received the guests, among whom were a number 
of aviation pioneers. 

During the evening Sir David Brunt, the professor of 
meteorology at the college, presented his own trophy to Mr. Lionel 
Alexander, who with a climb of 6,800ft had won the inter- 
university altitude competition. This was the third occasion on 
which Cambridge had won the trophy. 

Organized gliding at British universities is at the moment 
confined to Cambridge, the Imperial College at London and to the 
recently formed Bristol University Club; there is no active gliding 
club at Oxford. 


Flush-fitting Fuel Fillers 


[N common with several other types of Service and civil air- 
craft, the English Electric Canberra is fitted with flush-fitting 
fuel fillers, designed and manufactured by the Heston Aircraft 
Co., Ltd., of Heston Airport. 

The first produced was adopted by the S.B.A.C. under 
standard No. A.S.2590; this is suitable for a maximum working 


pressure of 15 Ib/sq in, and for use with either “hard’’ or bag-- 


type tanks. It is so arranged that water and fue! cannot find their 
way to the interior of the aircraft structure, both rain-water and 
spilt fuel being piped overboard, if so desired, by way of a con- 
nection provided for the purpose. 

The company has lately developed an improved type (J58M) 
which has recently been adopted by the S.B.A.C. in two standard 
forms—A.S.3365, with a {-in diameter vent connection, and 
A.S.3366, without vent connection. These two types are intended 
eventually to supersede the original pattern described above. 
The new fillers can be fitted between stringers only 4in apart, 
but the general principle remains unaltered. They weigh 1.2 Ib 
and 1.14 Ib respectively, and have a curvature of 0.04 in per 4 in 
on the top surface. The synthetic-rubber sealing ring is common 
to all these fillers, and the lid can be opened and closed, without 
tools, while arctic-type gloves are being worn. Icing trials and 
a severe;vibration"test have been: successfully completed. 


Standard equipment on the English Electric Canberra is the Heston 
Aircraft flush-fitting fuel-filler, as illustrated and described above. 


Princesses for the R.A.F. 


EPORTS earlier this week confirmed recent forecasts in 

Fhght that the three Saunders-Roe Princess flying-boats under 
construction for B.O.A.C. would, in fact, be used for military 
purposes. No official statement has been made as to the new rdéle 
of the Princesses, but they will, presumably, be handed over to 
Transport Command for carrying troops and bulky, high-priority 
freight. 


Still More Luxury 


Te first flight on B.O.A.C.’s new Monarch service by Strato- 
cruiser between London and New York was made on Friday, 
March 2nd. Fifty-two passengers were carried, and elapsed time— 
including an hour’s stop at Gander—was about 17 hr, 75 m.p.h. 
headwinds being encountered along most of the route. 

Introduced with the intention of attracting a major share of the 
dollar sales on this competitive route during the Festival of Britain 
year, the Monarch service probably provides the most luxurious 
amenities ever offered to passengers. Complimentary cocktails, 
a seven-course dinner and free beauty packs for women are all 
included in the £147 7s. fare for a 15-day excursion ticket, which 
is effective until March 31st. 

The inauguration of these flights has brought the international 
struggle for passenger-favour among the Atlantic airlines to a new 
degree of intensity and, though in themselves the luxuries do not 
represent any very appreciable proportion of the fare charged, it is 
difficult to see where competition in comforts is likely to end. It is 
believed that the subject will be brought up for discussion by 
1.A.T.A. at an early opportunity. 


The Sikorsky S.65 


PRELIMINARY details have now appeared of the Sikorsky S.65 
twin-engined transport helicopter, a successor to the S.§5, 
which is now in production. Quoted by American sources as being 
“now under development,” the S.65 will be powered by two 
800 h.p. radials and will have a gross weight of about 16,000 Ib. 
Fuselage length will be ssft, and width, oft 6in. The rotors will 
have a span of 73ft and seating capacity is believed to be 24. 

For comparison, the Bristol 173, which is designed for a 13-seat 
capacity, is of 10,600 Ib normal a.u.w. and is powered by two 
550 h.p. Alvis Leonides radials. 

Two Sikorsky S.55s, incidentally, are scheduled for delivery to 
Los Angeles Airways early next year. 


Stainless-steel Hose 


CLAIMED to be “one of the most important developments in 
flexible-pipe bly design since high-performance syn- 
thetic rubber hose was introduced into this country before the war,” 
a new type of hose has been announced by Avica Equipment, Ltd., 
50 Pall Mall, London, S.W.1. ; 

It consists of a highly flexible stainless-steel convoluted pipe 
reinforced and protected with various arrangements of outer 
braiding in accordance with internal-pressure requirements. The 
use of stainless steel renders the piping adaptable to wide extremes 
of temperature and not susceptible to damage by various normally 

fluids and gases. Complete assemblies are available, with 
straight integral-angle or flange-type couplings as required. 

A preliminary data-sheet issued by Avica shows a range of 
17 internal diameters from 3/16in to 4in, maximum bend-radii 
from 1fin to 164in and working pressures running from 700 Ib/sq 
in for the smailest diameters to 65 Ib/sq in for the largest; corres- 
ponding tested pressures are 2,100 Ib/sq in and 130 lb/sqin 
respectively. Weights run from } oz to 274 oz per foot. 


For Yachtsmen 


HERE is a kindred spirit among aviators and yachtsmen, an 

overlap in their interests, and both react in a similar manner 
to the arrival of spring weather. The announcement that our 
associate journal Yachting World has produced its annual fitting- 
out number in March, price 2s. 6d. (now available from news- 
agents or direct from the publishers) will, therefore, be of interest 
to many Flight readers. 


January Export Figures 

FB xrORTs by the British aircraft industry for January last 
totalled £3,516,441—a very considerable increase in coms 

parison with the January, 1950, figure, which was £2,721,5 

The new total includes engines, components and accessories, wi 

the exception of magnetos and tyres. The usual breakdown of the 

figures into quantities is not yet available. 

Imports for January, 1951, amounted to £1,003,429. 

During the past three years the export figure has risen, sharply 
at first, and then more gradually; annual totals have been 
£26,004,784 in 1948, £34,215,177 in 1949 and £34,275,423 in 
1950. 
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HERE 
AND 


THERE 


Swiss Venoms? 

THE Swiss Government last week author- 
ized the purchase of 150 “improved 
versions” of the Vampire, presumably D.H. 
Venoms. It is emphasized by de Havillands 
that the aircraft will be built under licence 
in Switzerland; deliveries to the R.A.F. 
will not be affected in any way. 


Missile Inspection 

FOLLOWING a visit to Australia in con- 
nection with guided-missile development, 
Air Marshal Sir Alec Coryton, Controller 
(Guided Missiles), and Sir Harry Garner, 
Chief Scientist, Ministry of Supply, are 
making a tour of factories and proving- 
grounds concerned with similar work in 
the United States. 


Heavier Metal 

TRACTORS are now being built by the 
German Heinkel company. According to 
a recent Cape Town report, the organiza- 
tion will soon begin exporting tractors and 
other farm machinery to South Africa. If 
the demand proves satisfactory, a Heinkel 
assembly works may be set up outside 
Johannesburg. 


R.Ae.S. Garden Party Sane 
SOME unusually interesting lighter-than- 
air craft, about which nothing may be 
disclosed at the moment, are to appear at 
the annual garden party of the Royal 
Aeronautical Society at White Waltham on 
Sunday, May 6th. Tickets, strictly limited 
in number, will be available only to the 
Society’s guests and members, who are 
advised to apply as early as possible. As in 
the previous two years, the garden party 
will be given a prewar atmosphere by the 
presence of historical aircraft, together 
with helicopters and new light aircraft. 


X-4 EXPLODED: First view of the interior arrangements of the Northrop X-4 twin-jet trans-sonic 

research aircraft. The X-4, which may be regarded as an American counterpart to the D.H. 108 

has a top speed of approximately 650 m.p.h.; power units are two Westinghouse J-30 oxial 
turbojets, eagh giving |,600 /b thrust without recourse to the afterburners fitted. 


Family Affair 

UNITED Air Lines, whose 25th anniver- 
sary is marked pictorially on p. 288 of this 
issue, claim to employ the only air-going 
father and daughter in civil aviation. The 
father is Capt. Ralph Johnson, who flies 
Stratocruisers on the California-~Hawaii 
route; his daughter Geraldine (“pert, 
pretty’’) is employed as a stewardess by the 
same company. 


Amazing Mystery 
COLONEL ROZANOFF, test pilot for 
the French Marcel Dassault Company, is 
now flight-testing the M.D. 452 Mystére, 
a swept-wing version of the Nene-powered 
Ouragan fighter. After four flights, accord- 
ing to a French source, Col. Rozanoff 
declared that the aircraft had “‘amazing 
qualities.”’ So far, flights have extended to 
40,000ft, the cockpit-pressurization has 
been tested, and maximum speed attained. 
First details are announced of a new 
Dassault fighter, the Aladin. This single- 
seater is developed from the Ouragan and 


HELICOPTER GATHERING: Cheerful group at the first annual dance of the Bristol Aeroplane 
Company's helicopter department last Friday : (left to right) Mr. A. E. Russell, Mrs. Hafner, 
Mr. R. S. Brown, Mr. Raoul Hafner, Mr. N. E. Rowe, Mrs. Rowe, Mr. A. J. Pegg, and Mrs. Brown. 


Mystére, but carries radar in the nose and 
has fuselage-side intakes. A two-seat 
Aladin is being developed for night and all- 
weather fighting. 


* Flight" photograph 


DR. A. M. BALLANTYNE, Ph.D., A.F.R.Ae.S., 

A.M.1.C.E., A.M.1.Struct.£., who, as announced 

last week, has been appointed to succeed Capt. 

Laurence Pritchard as secretary of the Royal 
Aeronautical Society. 


U.S. Bases in France 

TWO bases are to be set up in France for 
the U.S.A.F. They will be situated in the 
Nimes-Orange area, north-west of Mar- 
seilles, and will have runways capable of 
accommodating heavy bombers and jet 
fighters. It was recently announced that 
the U.S.A.F., would also establish five air 
bases in Morocco. 


Handing Back Heligoland 


BOMBING of Heligoland by R.A.F. and 
U.S.A.F. aircraft will stop within a year. 
This promise was given to the German 
Federal Government last week by Sir 
Ivone Kirkpatrick, the British High Com- 
missioner. The British decision to dis- 
continue the use of Heligoland as a bomb- 
ing range as soon as other targets have 
been found (and in any case not later than 
March Ist, 1952), was not, it was stressed, 
affected by recent Communist action in 
sending “‘squatters” to Heligoland. Dr. 
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HERE AND THERE... 


Adenauer; the Federal Chancellor, 
promised to assist in finding alternative 
targets on the sandbanks of the North- 
West German coast. 


Air Aid to Road Safety 

IN connection with the grim road-casualty 
figures announced last week—201,325 
Le 2 killed or injured in Great Britain in 
the latest twelve-month period, the highest 
figure since the war—a sensible idea at- 
tributed to Western Air Lines may appeal to 
British airline operators. Recognizing the 
exhilarating effect of flying, the American 
company reminds its passengers to “‘Drive 
carefully when you leave the airport.” 
Admittedly, of course, the suggestion might 
have less value here, where the majority of 
passengers use airline coaches. 


Benelux Meteors 

THE Fokker company has clarified the 
information based on a Hawker Siddeley 
Group statement and contained in a para- 
graph, “‘Belgian-built Meteors”, in Flight 
of February 23rd. It is pointed out that 
Meteors will not be produced in Belgium, 
and that the agreement mentioned only 
concerns the assembly by Fairey, at 
Gosselies, of major components manu- 
factured by Gloster and, at a later date, by 
Fokker. The contracts for these new 
orders were signed by Gloster and Fokker 
with the Belgian government. Thus, 
there has been no encroachment on the 
principle of the Benelux agreement to 
manufacture Meteor airframes in Holland 
and Derwent turbojets in Belgium. 


North Atlantic Air Power 


AMID the controversy surrounding the 
proposed appointment of Admiral Flech- 
teler as Supreme Commander of the North 
Atlantic Fleet, the equally important ques- 
tion of relegating control of Western air 
cc has passed relatively unnoticed in 

ritain. Reports indicate that the strategic 
bombing forces of the North Atlantic 
Treaty nations will come under the com- 
mand of Lt.-Gen. Curtis LeMay. Now the 
commanding general of the Strategic Air 
Command, U.S.A.F., this 44-year-old pilot 
is a likely choice for the post, in view of 
American predominance in the bomber 
strength of the Western nations. 

It is suggested also that Gen. Lauris 
Norstad, head of the unified U.S.A.F. 


' 


FAST FRENCHMAN: New view of an interesting French research aircraft—the S.E. 2410 Grognard, 
twin-Nene experimental forerunner of the two-seat S.E. 2420. Powered by two Nenes, Tays or 
French Atar turbojets, the later aircraft is expected to serve as a night fighter or light bomber. 


command in Europe, may be appointed 

Allied Air Commander, Western Europe. 

Bearing in mind the R.A.F.’s major con- 

tribution to Western Europe air power as 
I 


it stands today, and the fact that Western 
Union air forces employ our methods of 
training and tactics, many will feel that this 
post should go to an R.A.F. officer. 


IN BRIEF 


R. ROBERT BLACKBURN has 

accepted an invitation to become 
chairman of the Aircraft Golfing Society 
for 1951. The Society’s opening com- 
petition takes place on March 17th at the 
Mid-Herts G.C. 


* a * 


Hawker Aircraft, Ltd., have again placed 
Langley airfield at the disposal of the 
Northern Heights Model Flying Club for 
their annual gala day, which, it is now 
announced, is to take place on June 24th. 

* a * 


The Royal Pakistan Air Force has 
ordered from Marconi’s Wireless Tele- 
graph Co., Ltd., three AD.200 V.H.F. 
direction-finders for use on airfie'ds in 
Pakistan. The AD.200, a navigation aid 
for ground installation, provides instan- 
taneous bearing indication of two aircraft 
transmitting simultaneously on different 
frequencies in the 118/132 mc/s band. 


HEARTENING SPECTACLE: Gloster Meteor 8 intercepters (two Rolls-Royce Derwent) ready for 

delivery to the Belgian and Dutch Air Forces. They are seen in front of the Fokker hangar at 

Schiphol airport, in company with three Fckker S.11 trainers, one wearing Dutch Air Force markings. 
Details of Benelux Meteor production and assembly are given in a paragraph above. 


An exhibition illustrating every aspect of 
the petroleum industry’s work is to tour 
London, Glasgow, Leeds and Cambridge 
Universities. Organized by Shell and 
Anglo-Iranian, it will be at the Imperial 
College of Science and Technology from 
April 6th to 21st. 


FOR HIGH ALTITUDES: This neat time-delay 
switch is being used experimentally in high- 
energy igniter systems on two types of a well- 
known British jet fighter. Venner Time 
Switches, Ltd., New Malden, are the makers. 


Anglo-Iranian Oil Co. (Malta), Ltd., has 
changed its title to “B.P.” (Malta), Ltd. 


* * * 


Miniature Bearings, Ltd.,whose range of 
very small bearings was recently mentioned 
on this page, state that they bave been 
British distributors since 193 ;; as the result 
of the lifting of import resttictions, how- 
ever, the bearings have only recently become 
freely available. 


* * * 


At the annual general meeting of H. M. 
Hobson, Ltd., Mr. T. P. Searight (chair- 
man) said that the company’s year had been 
more favourable than had been expected. 
The new foundry was in full production, 
and had been of great assistance in pro- 
ducing the highly complex castings 
required. Integral, Ltd., the Hobson sub- 
sidiary company, continued to do well. 
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ATOMIC POWER for AIRCRAFT 


A Start Made: Possible Influence on Aircraft Design 


ECENT guarded announcements made in America 
regarding progress with nuclear power units have 
given rise to a great deal of speculation and some 

fantastic guesswork. There is, however, a little to be learned 
which seems to be based on fact and which provides food for 
thought and discussion. Writing in the New York Times, 
Mr. W. L. Lawrence gives an interesting factual account of 
the picture, so far as it can be generally known at present, 
together with “guestimates” about the performance of 
atomic-powered aircraft and submarines. 

Project Nu N.E.P.A. (Nuclear _ for Sos apes of Aircraft) is 
the name given to a research effort jointly conducted by the 
Atomic Energy Commission and the United States Air Force. 
Ambiguously reported in many quarters, the announcement made 
after four years of work apparently indicates that important 
te henge oe apne ng tte allen wader wd m= ag 
deductions can begin to be transformed into design studies with 
a view to subsequent building of an atomic power plant for aircraft. 
No time is quoted other than a vague “several years.”” General 
Vandenberg has, however, stated. publicly that atomic flight is 
closer than most people realize. 

Ten firms have been concerned with the first phase of N.E.P.A’s 
work, and of these the Fairchild adr nme fi of roy Indiana, 
is the ‘ ‘prime contractor.” y enter 
into the next phase with engine research and seedbenesr arm work 
in view, while the Consolidated Vultee Aircraft Corporation has 
been named in connection with design-studies for the aircraft, to 
use atomic power units 

Any atomic power unit devised — almost certainly be based 
upon one of the familiar types of heat oo the atomic heat 
energy taking the place of conventional fuel-burning. The likeli- 
hood is that turbines will be involved in some designs, particularly 
if subsonic aircraft s are in mind. Steam and gas — 
- possibilities, — to avoid the carriage of pra dp ae oe 

losed-cycle of engine seems to make a claim for 

erica it has been suggested that a ford nm 
aple, mercury and its 
iar water and steam 


so In 

closed-cycle unit is a ey; ——— 
vapour might be used in place of 
system. 

Another American calculation r fuel consumption is 
that 1 lb of fissionable material such as U-235 (of atom-bomb 
fame) should produce enough energy to propel a B-36 for about 

two million miles. This is just as well read in conjunction with 
suber statement that to give a 100 h.p. equivalent output 
a protected atomic power unit would at present have to weigh 


about 50 tons. Considering the B-36 again, if full fuel load and 
ten engines together weigh 100,000+-50,000 Ib (75 short tons, in 
round figures) and produce 40,000 equivalent h.p., then a power: 
weight ratio of 2 h.p./ton for an atomic unit is of little help even 
if the fuel load is measured in fractions of ounces. 

Returning from the realms of conjecture, the three subjects 
which now have to be explored further before practical results can 
follow are : (1) control of atomic fission—in one sense provision 
of a power lever for the atomic engine; (2) the msthod of converting 
the atomic heat energy into propulsive thrust; and (3) the shielding 
of crew (and passengers) from the effects of atomic radiations. 

All these problems can, of course, be tackled much more easily 
n ships, and iti itis reported that work has already been started on the 
design ofan atomicpower unit fortrialinan 

The effect of sudo «new source of propulsive energy on urcra 
ae cae tame oat poamete, be ten by a few known 

b Bent two main classes of 





tion < atomic energy is likel: 
high subsonic speeds. For the others the atom is likely to fy above the 
thrust from heat energy more directly, as in the 

Common to all but the pilotless missile may be the need to keep 
crew and passengers we: <a com tom tap ead tae ae 
Thus, proc» following (for aerodynamic reasons) the normal lines 
of development foreseen with exis! prime movers may also 
—_ exceptionally long noses or tails, power plant and cabin 

located, so far as possible, at opposite The canard 

pore layout might be applicable here, the bulk of the aircraft 
prs the mainplanes being well aft and the cabin and “noseplane”’ 
well forward. Another possible layout would be assymetric, with 
cockpit and/or cabin well towards one wing-tip and the power 
unit on the other side. 

The possibility of arranging for the entire power unit and its 
e804 casing to be quickly removable for servicing and 

eplenishment is foreseen in America. Freighters with detachable 
hulls or hold sections are already quite familiar, and these may 
give a lead towards possible schemes for detachable atomic power 
plants. Such an arrangement would have the additional merit of 
reducing any dangers from atomic radiation to servicing crews 
concerned or birny! with the airframe, to airfield staff and to other 
aircraft which might be parked nearby. 

For the usual reasons, all ultimately concerned with cost, aircraft 
with atomic power will almost certainly be built and used for 
military purposes long before-a commercial application is found. 





SIMPLE STALL WARNING 


IRIMARILY for use on light aircraft—and for those who con- 
sider such aids desirable—a simple stall-warning device that 
requires no electrical supply is the sul a des of a patent application 
by Mr. C. P. Goodwin, of 12 Market Place, Falmouth, Cornwall. 

Intended to be fitted in any position affording uninterrupted 
airflow, the apparatus consists (as will be seen from the diagram) 
of a streamlined casing (A) carrying at its forward end a hinged 
flap (B) which, though loaded towards a partly open a. by 
an adjustable-tension spring (C), will be kept closed the air- 
flow at normal flying speeds. 

Should speed Yall below the critical point the flap will open, 
allowing air to enter a venturi tube (D) and also the open end of 
a secondary tube (E). The latter leads to the pressure-side of 
a whistle (F), the exhaust aperture of which communicates with 
the narrow section of the venturi. 

In these conditions the whistle will sound; conversely, the 
sound will cease as soon as flying speed is regained and the flap 
accordingly closes. 

A simple communication tube (G), passing through the attach- 
ment fairing, would carry the sound to the cockpit. The inventor 
suggests incorporating the tube in the crew ’s intercommunication 
system, but since the Gosport-tube intercom is rapidly becoming 
extinct, his alternative suggestion of an amplifying element near 
the pilot’s ear would probably be more acceptable. 

It is to be assumed that Mr. Goodwin has found from practical 
experiment that the sound will, in fact, be heard through the in- 


The Goodwin stall-warn- 
ing device in part section. 
The letters refer to the 
accompanying description 
of its method of operation: 











tended channels, and not merely be lost within the venturi. 
Mr. Goodwin also suggests the possible substitution of a small 
air-driven generator to excite a visual or aural OF 
ments for transmitting the signal by electrical, hydraulic an eller 
means. 
A cut-off control would be incorporated to prevent the device 
sounding during fast taxying and it is suggested that this control 
could be made automatic by connection with, say, the tail-trim. 
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XY Messier Electro Selector— 


unusual enough in ‘its motor 
operation—is unique in the use of 
flow operated servo valves and 
an ingenious disengaging screw 
mechanism on. the valve cam. 
These exclusive features enable 
a 4000 Ib/sq. inch valve with Sinch 
pipe connections to be produced 
for a total weight. of 3°6 Ib. 
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AIR RESCUE AND SURVIVAL EQUIPMENT 


MATERIEL DE SAUVETAGE POUR L’AVIATION ET LA MARINE 


EQUIPO DE SALVAMENTO AERO-MARITIMO 


An Avro Lancaster, having dropped her first set of R.F.D. Universal Rescue Gear, circies 
as the survivors board the Rescue Dinghy. A second set may then be dropped. The 
R.F.D. Co. Led. manufacture rescue gear for use at sea or upon land, in arctic, temperate 
er tropical zones, which can be modified for installation in all types of aircraft. 


Un Avro Lancaster, ayant lanc$ son premier jeu de Mat’riel de Sauvetage Universe! 
R.F.D., dicrit des cercles au-déssus pendant que les survivants montent dans le petit 
canot de sauvetage. w‘avion peut alors lancer un second jeu de matiriel. La R.F.D. Co. 
Ltd. fabrique un matériel de sauvetage pouvant s'employer en mer ou sur terre, dans les 
régions arctiques, temp ‘ries ou tropicales, et susceptible de se mod.fier en vue de son 
installation sur avions de tous types. 


Después de haber lanzado su primer Equipo R.F.D. de Salvamento Universal, un Avro 

Lancaster va circulando mientras los sobrevivientes abordan el Bote Neumiatico Salvavidas. 

Entonces se puede lanzar un segundo equipo. La R.F.D. Co. Ltd., fabrica equipos de 

salvamento para su empleo en el mar o bien por tierra en las regiones Articas, templadas An installation of two 

© tropicales, equipos que pueden modificarse para ser instalados a bordo de todos tipos sets of R.F.D. Universal 

de aviones. ) Rescue Gear in the bomb 
pT ———" bay of a Lancaster 

Aircraft. 
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AIRCRAFT 


ELECTRICS 


Use of High-voltage Systems: A Lecture to the R.Ae.S. 


lecture was presented before the Royal Aeronautical Society 
on March ist by Mr. R. H. Woodall, director and chief 
engineer, Rotax, Ltd.,and Mr. W. A. Higgs, head of technical sales 
(aircraft and automobile equipment), British Thomson-Houston 
Company. 

The authors considered that, technically, aircraft electrical- 
equipment design had advanced as far as had the associated 
aircraft or its engine. 

The limitation of present-day 24-volt systems, as increased 
power was demanded, was leading to higher-voltage systems—they 
were already installed in Hermes, Ambassador and Princess air- 
craft. Such systems incorporated D.C. generators or alternators 
with rectifiers, and the merits of these systems would be apparent 
only after prolonged service life. Both systems retained a sub- 
stantial 24-volt supply, which was unfortunate, but necessary until 
more equipment was available for the higher voltage. If the 
24-volt supply could not be eliminated, it was obviously important 
to reduce it to a minimum. 

With either of these systems, D.C. utilization was still used, and 
an all-A.C. system must be developed for the large civil aircraft 
of the future. 

The possibility of obtaining light-weight and reliable constant- 
s drives now looked more hopeful, the authors having in mind 

¢ work of Gerritsen, Beier and others. A specialist development 
firm in the industry now had an extensive programme of work in 
this direction. 

Such drives might not reach the desired accuracy for parallel 
gees of alternators, but would show great advantages with 

.C. generators. By reducing the generator speed-range to a very 
narrow band, it might be possible to save sufficient weight in the 
D.C. generators to compensate for the added weight of the 


Ure: the title Progress Towards Electrical Serviceability, a 


gearbox. 

The ultimate ideal installation would be the use of auxiliary 
generating plant. The equipment installed in the Shetland was 
electrically ideal, but the particular auxiliary engine used to drive 


“BUILT-IN” ARRESTER 


OME further details are now available of the “harpoon” braking 
system—referred to in Flight some months ago—being 
a by the All-American Aviation Company for the U.S.A.F. 
Air teriel Command. The equipment—which, in effect, 
provides light aircraft with built-in arrester gear—consists of a 
28in-long, tjin-diameter steel tube attached to 20o0ft of stainless 
steel ribbon wound on to a hydraulic-braking drum: equipment 
similar in principle to that used for “snatching” gliders. 

Inside the tube is a quantity of rocket propellant, which is 
— just before touch-down, driving the tube from a holder in 

¢ rear fuselage into the ground at an angle of 45 deg. The 
anchoring is made more positive by penetration of both the tube 
and the cable attachment which links it to the steel ribbon. Smooth 
braking is ensured by the action of the hydraulic drum, which 
pays out ribbon under increasing tension. ¢ life of the ribbon is 
elaimed to be at least aed iets ‘ 

The device is inten primarily for use with military light 
aircraft and gliders. During recent ground tests the assembly 
withstood a pull of 25,000 lb and a simulated 1-1} g landing- 
deceleration of a CG-18 glider. 


the generators was suitable for operation only at low altitudes. If 
a small auxiliary turbine unit could be developed successfully, it 
should be possible to apply turbo-alternator construction tech- 
niques to aircraft alternators. This would mean developing a 
two-pole 400-cycle alternator running at 24,000 r.p.m., which 
surely was not an impossible task. Such a system would utilize no 
D.C. machines at ali and any small quantities of direct current 
required for, say, contactor coils, would be obtained by rectification 
from the A.C. power. 

If an ideal A.C. system was realized, then machine design would 
be limited first by bearings, and later (if bearings were improved) 
by insulation. By that time it should be possible to tee a life 
p:riod and to operate on a replacement system. It would be 
economical to replace all the electrical machines after, say, 3,000 
hours, if during that period no attention whatever were 
required. 

More careful consideration was required to the general applica- 
tion of electrics to aircraft. It was not the authors’ opinion that 
electric power was the only type of power that should be con- 
sidered. When electric power showed obvious advantages—which 
was often the case—then it should be used and the exact require- 
ments stated, or determined, as early as possible ir the devel 
ment of a new project. In order to gain more experience 
electrical industry must undertake very thorough testing of all 
items under simulated flight conditions. Collaboration with the 
aircraft manufacturer was always preferable and, if possible, flight 
testing should be incorporated in the electrical-development 
programm:, a this would lead to expensive equipment and 
to a prolongation of the development period. 

The electrical industry had much to learn from the aircraft 
industry about methods by which the development period could 
be reduced. The aircraft firm had the advantage of the glamour 
surrounding the new project, and usually devoted its entire efforts 
to one project at atims. The simultaneous development of a large 
variety of electrical items presented a very difficult problem which 
must be solved in order to give satisfaction.to the aircraft industry‘ 


GEAR 


The business end of 
the device, showing 
the attachment of 
the cable which is 
linked to the steel 
ribbon from the 
hydraulically braked 
drum. The fuselage 
is that of a Stinson 
L-5 Sentinel, one of 
the U.S.A.F. liaison 
types on which the 
equipment has 
recently been tested 


CANBERRA RADIO 


Ts English Electric Canberra which set up the fastest time for 
a transatlantic crossing on February 21st cattied a Marconi 
A.D. 107 high-power transmitter, A.D. 108 receiver, and 
A.D. 7092A automatic radio compass. This equipment was 
originally designed for the ase of the British airline corporations, 
using normal types of aerials, and is reported by the manufacturers 
to have enabled the aircraft to remain in perfect communication 
when 1,500 miles out over the Atlantic. 

To ensure that the Canberra’s performance and manceuvrability 
are not impaired by the usual protuberances associated with the 
normal aircraft radio aerials, the suppressed direction-finding loop 
recently developed by Marconi is employed. The radiator for 
the high-power communications transmitter is a special type of 


buried antennz, designed by the Royal Aircraft Establishment at 
Farnborough in conjunction with the Marconi company. It is 
claimed that the use of the suppressed D/.} loop in no way reduces 
the ranges at which good bearings can be taken, and the 
Canberra’s navigator was obtaining navigational aid from the radio 
compass when the aircraft was 500 miles from the Newfoundland 
coast. 

The Canberra’s flight was the first occasion on which the R.A.F. 
have used the successors to the well tried T.1154/R.1155 equip- 
ment which, introduced by Marconi in 1939, became standard 
equipment for every type of British bomber and flying-boat used 
during the war. This equipment is still, in fact, fitted as normal 
on R.A.F. heavy aircraft. 
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CANBERRA in THE STATES 


English Electric Jet Bomber Creates a Stir Among U.S.A.F. Personnel 


HE pictures on this page are illustrative of the great 

interest occasioned by thé “arrival of the English 

Electric Canberra B.2 tactical bomber at Andrews 
Air Force Base, Maryland, after flying down from Gander, 
Newfoundland. The Canberra’s historic transatlantic cross- 
ing was duly chronicled in Flight last week. 

In the topmost view the Canberra’s crew face the cameras 
and microphones, temporarily distracting attention from 
their much-admired aircraft. On the right, they are being 
greeted by A. Cdre. Ferdinand Swain, Deputy Chief of the 
British Air Force Staff in Washington, and Maj.-Gen. Morris 
R. Nelson, Director of Air Requirements, U.S.A.F. 

The unusual angle shot below shows the Canberra’s vari- 
able-incidence tailplane (a major factor in its manceuvra- 
bility and controllability), and is further interesting in show- 
ing the lower hatch in use. It will be noted also that the 
finger-type dive-brakes are extended. 

Late last week the Canberra was due to fly to Langley Air 
Force Base, Virginia, for inspection by the Tactical Air 
Command of the U.S.A.F. 
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A FACE 
INA 
MILLION 
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Compare these operational requirements with 


Two engines for safety over broken terrain. 
Manoeuvrability close to the ground. 


Ability to operate from strips prepared near the drop- 
ping zone. 


Sturdiness to withstand damage in operations from rough, 
hastily prepared strips, 


Reliability to ensure trouble-free operation away from 
permanent bases. 


Appropriate insecticide capacity for operations which 
must be closely controlled by ground observation to 
avoid wastage. 


= S\N a and, moreover, a face which can be seen in millions. For it’s the death mask worn by 
countless hordes of locusts stricken down by insecticide sprayed from Avro Ansons equipped for pest destruction. 
This modern way of attacking inaccessible breeding grounds has proved the economy of using suitable aircraft. 


the Anson facts : 


(Two Armstrong Siddeley Cheetah engines which are renowned 
\ for their reliability. 

\ The Avro Anson’s capabilities have been proved in large-scale 
| spraying operations at low levels. 


| At full load the Avro Anson takes off in $30 yards and requires 
| only 300 yards from touch down to stop. 


| The Avro Anson fuselage, of weided steel tubular construction, 
- possesses great strength and resiliency and is capable of absorbing 
‘an unusual amount of severe handling. 


‘The Avro Anson‘s reputation for reliability is the outcome of 
| 15 years’ service in all parts of the world. 


( Two fuselage insecticide tanks, having a total capacity of 200 
gallons, have proved adequate for a coverage of 1,000 acres ina 
(single 20 minute sortie. 





. V. ROE & CO. LTD. MANCHESTER 


Member of the Hawker Siddeley Group 
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hydromatic propeller. 
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FLIGHT 
SIMULATOR 


A British-built Ground-training 
Aid for B.O.A.C. 


OR many years past, various devices have been designed 
to help pilots and crews to learn to fly. They have 
steadily become more elaborate, and during the late 

war a very large number of synthetic training aids were 
devised and employed. Not until the last few years, however, 
has the term “ flight simulator ” come into use to describe 
the function of a training machine. 

The first British flight simulator, built to the order of 
B.O.A.C., is nearing completion at the Wandsworth works of 
Redifon, Ltd.; representing the Boeing Stratocruiser, it 
closely resembles the Curtiss-Wright simulator conceived by 
Dr. Ralph Dehmel, and operated at La Guardia by Pan 
American Airways (see Flight, December 8th, 1949). 

Synthetic trainers can economically be made more elabor- 
ate and expensive as the costs of aircraft operation and crew 
training mount. To-day, four-engined airliners—or bombers 
—cost between £200 and £400 per hour (the figure for the 
Comet may be less) to operate, and thus any machine which 
can save a percentage of this expense is worth consideration. 

It is true to say that the world’s major airlines are soldon-the 
idea of flight simulators, and that the American services also 
regard them as practically indispensable. The R.C.A.F. and 
recently the R.A.F., have followed approval with action in the 
form of orders. There is no doubt that electronic flight- 
simulators will become standard equipment for airlines and 
the Services, one or more extra cockpit units being ordered 
with each new type of large or medium-sized aircraft for 
delivery, if possible, before the first aircraft. 

Redifon have been working on B.O.A.C.’s Stratocruiser 
simulator for about fifteen months following an arrangement 
made with the Curtiss-Wright Corporation allowing an 
exchange of technical and other information. As mentioned 


In the simulator are seen standard Stratocruiser crew stations and 
additional positions and cabinets for the chief and assistant instructors. 


in Flight of February 23rd, the first three months were 
taken up while a team studied the American product. Next, 
alterations to suit B.O.A.C.’s special requirements were in- 
corporated in the original plans, and, as the similator was 
a later design, certain improvements and additions were made. 

In a week or two from now, the simulator will be ready 
to be transported in units to its site at Meadowbank House, 
Cranford, near Heathrow. 

A high degree of realism is achieved in the flight simulator, 
and crews experience the same atmosphere and instrumenta- 
tion as they would in the aircraft proper. The machine 
should, in fact, be approached as an aircraft and not as a 
trainer. In the simulator syllabus may be included all 
manoeuvres except those which necessitate visual reference 
to the ground. The only shortcomings besides the lack of 
visual reference are the absence of g and yaw effects, which 
can be regarded as relatively unimportant. 

Training on the simulator may be considered in three main 
sections, of which the first is familiarization with the crew 
layout and with every control, switch and instrument in the 
cockpit; the second is familiarization with all normal pro- 
cedures and flight characteristics; and the third is practice 
in dealing with every possible emergency so that, as Mr. Scott 
Flower* has put it, “problems attending emergencies 
become dependent upon reaction rather than a prolonged 
thought process.” 

The simulator incorporates all the standard radio aids 
together with recorder units, and, therefore, training is not 





s, Inc.; author of “A Review of a 
ht Dehmel light Simulator,” 
‘ew York, April, 1950. 


* Of Pan American World Airw 
yore Operation of the Curtiss- 
A.E. National Aeronautic Meeting, 


(Left). Two recorders posi- 
tioned on each side of the 
radio aids unit. Exercises 
in navigation and commu- 
nications, and practice 
with landing aids, are con- 
ducted from this station. 


(Right). Chief instructor's 
“troubles panel,’’ from 
which all emergencies can 
be sprung upon the crew. 
Beyond it is seen the crew 
hight engineer’s panel. 
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limited to the mere handling of the aircraft. Practice in 
navigation and, more particularly, approach and let-down 
procedures, are among the normal facilities offered by the 
trainer. At all times the crew under training fly blind, the 
emphasis throughout being upon instrument-flight instruc- 
tion. Pan American believe that route-proficiency checks 
can be given on the simulator, and this form of flying is done 
almost entirely by the use of radio aids, which are (or can be) 
reproduced in the simulator. It is suggested that this, coupled 
with three dimensional pictures of landing areas, will permit 
adequate round-the-world route-checks to be given without 
the crews leaving the ground. In addition, it is expected that 
the simulator will provide a proving-ground for new instru- 
ments and devices. Incidentally, accurate instrument repre- 
sentation is given for taxying and the use of nosewheel steering. 

The design of a simulator is based upon data supplied by 
the makers of the aircraft and relating to aero-dynamic and 
handling characteristics and to the power plants. The 
information is translated into electro-mechanical values, and 
all the control movements and forces are presented to the 
crew as readings on the various flight, power plant and 
navigational instruments. Realism is ensured by the proper 
control-column loadings and aural effects. 

After translation, the data from the aircraft manufacturers 
are designed into servo units incorporating key components 
known as contour potentiometer cards and actuated by 
amplifiers. Each unit may be regarded as a computer which is 
continuously solving with precision the numerous differential 
equations expressing the movements of the aircraft in ‘space, 
the factors for which are fed in from signals which originate 
with the movement of the flying and engine controls. The 
power-supply cabinet for the three computer cabinets converts 
power from an outside source into whatever voltage is needed. 
In the original Curtiss-Wright Pan American equipment the 
requirements varied from 320 volts D.C. to 2.§ volts A.C. 

The widest limits of aircraft performance can be simulated: 
for example, power conditions with two or more engines 
running with an output range of zero to 3,750 b.h.p. each; 
indicuisil air speed from zero to 406 m.p.h.; altitude from 
zero to 32,000ft (temperature and density vary at standard 
lapse-rates); gross-weight conditions from 80,000 to 
140,000 Ib; and centre-of-gravity limits beyond those actually 
permitted on the aircraft. 

A standard layout or building devised for the simulator is 
seen to comprise a large room containing the complete model 
crew-compartment of the aircraft; a smaller semi-air-condi- 
tioned room beside it containing three computer cabinets and 
an electric supply cabinet; and the chief instructor’s office, 
which communicates through the briefing room with the 
simulator compartment. The simulator itself is entered 
through a bulkhead door from the briefing room. 

Illustrated on page 283 are the various units contained in 
the simulator crew-compartment. Of particular note is the 


Operating costs for the flight simulator. Initial cost for the Stratocruiser 

(B-377) simulator is taken as 250,000 dollars and for the Convair 240 

simulator 175,000 dollars. The amortization period is taken as ten years 
in each case. 
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One of the three cabinets housing electronic computers. Of the three, 
one is for flight controls, another he engines Nos. | and 4, and the third 
for engines Nos. 2 and 3. A fourth cabinet is for power supply. 


chief instructor’s “trouble panel.”” With the aid of its con- 
trols, all kinds of failures and emergencies can be enacted in 
order to study the crew’s reactions. Also additional to the 
equipment of the aircraft proper are the units concerned with 
radio aids and recording. One can be set up to correspond 
with radio aids and other facilities in the vicinity of an air- 
field at which an exercise might be started, while the other 
could be set up for conditions at the terminal airport. Between 
the two recorders is the panel for all radio conversations. 
Until B.O.A.C. have operational experience with their own 
simulator precise figures cannot, of course, be given, but they 
should prove to be very similar to those compiled by Pan 
American Airways at La Guardia. Extracts from the P.A.A. 
syllabus show that a full training course for the captain, first 
officer, and flight engineer of a Stratocruiser calls for 
35 simulator hours, divided into 16 periods. Pilot and 
co-pilot do 15 hr each at the pilot’s station, plus 24 hr each 
at the flight engineer’s station. The first 3-hr period is 
concerned with familiarization; the next three 2-hr periods 
with handling and procedures; drills (mostly fire) and 
instrument approaches follow, for captain and first officer, in 
two more 2-hr periods. Then four 2}-hr sessions are arranged 
with an interchange of positions between engineer and pilots, 





Graphic repr ion of lator annual savings plotted against 
number of aircraft in a fleet (P.A.A. figures). Curves are given for 
the Stratocruiser and Convairliner. The lower curve of each group is for 


five-year amortization; the upper two for ten-year amortization. 
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What may be termed the mechanical side of the simulator is shown in 
this photograph of the contro! loading frame. The slides supporting 
the pilots’ seats are just visible at the top of the picture. 


and a revision of standard procedures and drills. The final 
six 2-hr periods are devoted almost entirely to flight problems 
set by the chief instructor from his “troubles” panel, and 
final checks for captain and first officer. 

In addition to this first course, bi-annual flight checks, each 
of which used to occupy some four hours of flying in the 
aircraft, now take six hours in the simulator. 

Experience has shown that without the use of a simulator 
approximately 21 flying hours are needed to convert a crew 
to a new four-engined aircraft, but with the aid of a simulator 
no more than eight hours, and on occasions as few as four, 
have proved to be enough. 


Model of a typical layout for a flight-simulator instructional building. 
Surrounding the simulator itself are the computer room, briefing room, 
chief instructor's office and entrance lobby. 


It is not proposed here to discuss costs in great detail, but 
the two Pan American curves on the opposite page, showing 
operating costs and annual savings, provide much of the 
information which may be required. 

Flight simulators are usually built for a ten-years life. 
Operational costs for the Redifon machine will be approxi- 
mately £30 per hour (as compared with £300 for a Strato- 
cruiser). Thus, if a reduction of about 60 per cent in actual 
flying time devoted to crew training and checks is possible, 
B.O.A.C., with some 35 Stratocruiser crews, will effect a great 
saving. The cost of the complete training of one crew will 
be reduced by about a half. The simulator will also be 
hired out to other airlines, and it may pay for itself within 
the first two years. It is understood that P.A.A. were able 
to clear the cost of their B-377 simulator in about eighteen 
months. 

Regarding maintenance and utilization, in one 12-month 
period, the La Guardia simulator operated for 2,750 hours ot 
training in 3,300 hours of total operating time (the difference 
being made up by continuous running between classes, 
demonstrations to airlines and visitors, and a few hours for 
maintenance and calibration work). In that period only five 
hours of training were cancelled due to breakdowns. 

Two maintenance engineers are required to work in shifts 
The bulk of their work comprises inspection, cleaning, 
testing and minor adjustment, most of which can be accom- 
plished during normal operation—of 12 to 16 hours daily 

In calculating costs, no account has been taken of the 
salvage value of components of a superseded simulator 





INFALLIBLE GLIDER 


AN engineer (who in his youth had been a “‘bug-hunter’’) stood 
on 2 mountain crest in Malaya, prospecting for a road. 
Below him was a little valley, where grew tree-ferns like palms and 


yellow rhododendrons. His attention was fastened on what 
seemed to be an unfamiliar butterfly down in the valley; it was 
not its colouring that was striking but its curious, lilting flight. 

As he watched he saw that it was meandering up the hillside 
and would cross the ridge near by. He ran to get a closer view; 
and as it passed twenty feet overhead, he threw his hat at it. 
By great good luck he brought it down and discovered it was 
not a butterfly at all, but an extraordinary gliding seed. 

Many sees are great aeronauts. They balloon, parachute, 
rocket and auto-rotate; but only this one actually glides. The 
specimen caught by the engineer on the mountain at an altitude 
of six thousand feet was still rising. Being a glider of perfect 
performance, at such an altitude it might well have covered 
hundreds of miles. These seeds have, in fact, been seen flying 
over ships six hundred miles from land. 

Its botanical name is Macrozanonia Macrocarpa. It is a kind 
of climbing gourd that grows in the jungles of the Malayan 
Archipelago and is about as large as a football. Each seed, 
very flattened and approximately the size of a shilling, is embedded 
at the centre of atdiaphanous filament of half-moon shape; 
these filaments lie within axial planes, like the pip. of an orange. 
When the fruit decays it falls apart and the hot sun dries the 
filaments, which then float away on the breeze. 

Each filament is semi-transparent and has a silky sheen, which 
glimmers silvet and gold in the sunlight. Its wing-thickness is 
delicately graded so that the margins, including that of the 
leading edge, are flexible. About six inches in span, it is of the 
tailless or pterodactyl type. The flexible wing-tips act as auto- 
matic stabilizers. 

In performance this glider is infallible. Nothing one can do 


prevents it from automatically resuming its flying attitude. Its 
progress is as follows : a nose-dive flattening out into a gentle glide ; 
then a climb to a stall (a tail-slide is prevented by the flexible 
trailing-edges); the nose dips and the process repeats itself. 

It can be released from the hand head-first, tail-first, or with 
wing-tips pointing vertically down—in fact, released anyhow— 
and immediately it becomes stable and goes sedately on its way. 

To-day, the gliding flight of birds is commonly understood, 
but not long ago it was believed to be by virtue of some mysterious 
power; so the early inventors of flying machines concentrated 
on the principles of wing-flapping. Had Leonardo da Vinci been 
able to handle and study one of these gliding seeds man’s conquest 
of the air might have come sooner. JULIAN ALLEN. 

[A specimen of this remarkable fruit and its seeds—now, we 
are informed, re-classified as Alsomitra Macrocarpa— is displayed 
in No. 3 Museum at Kew Gardens.—Ep.} 


“General arrangement drawing’’ of the seed and (below) the gourd 
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ACCIDENT 
INVESTIGATION 


How causes are found and cures 
applied: A. Cdre. Vernon Brown's 
Lecture to Licensed Engineers 


HE investigation of aircraft accidents is sometimes apt 

to be regarded by the uninitiated as merely another 

instance of Officialdom’s desire to pry, interfere, pre- 
pare memoranda and give employment to large staffs. In 
actual fact, as most readers of this journal are aware, it is a 
valuable and rewarding science and one which has un- 
doubtedly been the means of saving a great many lives and 
much valuable property. 

Some of these positive results, and the methods by which 
they are achieved, were lucidly explained by the Chief 
Inspector of Accidents, A. Cdre. Vernon Brown, C.B., 
O.B.E., M.A., F.R.Ae.S., R.A.F. (ret.), in a lecture to the 
Society of Licensed Aircraft Engineers, given in London on 
February 24th. A summary of his paper follows. 

After defining an “accident” 4s opposed to an “incident,” 
A. Cdre. Vernon Brown explained the two methods of investi- 
gation of civil accidents adopted in this country : (a) by his depart- 
ment, and (6) by a Court of Inquiry. On notification of an 
accident to the Minister of Civil Aviation, the preliminary particu- 
lars are quickly obtained in order that a decision may be given 
as to whether an investigation of any kind is, in fact, required. 
If the answer is in the affirmative, members of the Chief Inspector’s 
staff* go to the scene and collect all possible evidence. A prelimin- 
ary report is then prepared and the Minister decides whether 
(a) an ordinary investigation or (6) a Public Inquiry should be 
held. In the meantime, if the evidénce suggests the necessity of 
introducing immediate safety measures, the appropriate depart- 
ments are advised. 

If the Minister decides upon an investigation he advises the 
Chief Inspector accordingly. The analysis of the evidence is 
continued, and the investigation is considered complete when the 
Chief Inspector has made his report to the Minister. If blame is 
to be attributed, then certain requirements must be observed to 
ensure that the legal position of those involved is duly safeguarded. 
The Minister also decides whether a report should be published— 
as in the case of those accidents on scheduled or charter passenger 
flights from which useful lessons are likely to be learned—or 
merely made privately available to any interested persons requiring 
information. 

Commenting on what sometimes appeared to be unnecessary 
delay in setting up a Court of Inquiry, the lecturer reminded his 


Certain accidents that resulted from wooden-airscrew oye. were 
found to be due to failure in the region of the blade-tip sheathing. 


Found three miles from a crash, this piece of plastic material pierced by 
a splinter of wood gave the clue to the cause—an airscrew breakage. 


audience of the inevitable difficulties attendant upon nominating 
a president, assessors and counsel. He went on to explain that, as 
head of the Accidents Investigation Branch of the M.C.A., he was 
— —— to the Minister. “I would like to emphasize,” 
he said, “that no Minister has ever exercised pressure on me of 
any kind whatsoever, and that I have always been left free to 
express my views without fear or favour. The A.1.B. has, in fact, 
been treated as if it was independent of the Ministry.” 

Discussing investigation methods in detail, the air commodore 
showed illustrations of the extreme types of myer y Aas might 
be encountered, varying from an aircraft that had in a flat 
spin and suffered comparatively little damage, to high-speed 
crashes and to mid-air structural failures which might spread 
wreckage over miles of countryside. 

Since the clue to the cause of the accident very often lay in the 
wreckage, it was most important that, before the investigators 
arrived, the crash should be properly guarded against souvenir- 
hunters or crowds who might tread wreckage into the ground and, 
incidentally, obliterate impact marks. 

To show that vital evidence was not always discovered in the 
wreckage itself, the lecturer illustrated a small piece of plastic 
material found nearly three miles away from a crash; in it was 
embedded a splinter of wood. The plastic material was identified 
as part of the nose of the aircraft, and the splinter as coming from 
the airscrew, thus indicating that an airscrew breakage had been 
the primary cause. 

A. Cdre. Brown then went on to show various examples of 
metallurgical failure, and explained how fatigue failures could 
usually be distinguished, by a trained engineer, from breakage as 
a result of the crash impact. Wood failures, he said, were a study 
in themselves; and the fibres often gave a clue as to whether failure 
occurred in tension, compression or bending. 

Glued joints formed a special study, and although the A.I.B. 
could generally be sure if a joint had been badly glued, they pre- 
ferred to seek diagnosis from specialists. 

Experience usually showed what various marks on wreckage 
indicated. For instance, damage caused by a bird striking a leading 
edge could usually be easily identified by the presence of feathers 
or blood. Sometimes the tailplane might be ged by a heavy 
object such as a dinghy-inflation bottle (during the war a series 
of accidents had occurred through dinghy-compartment covers 
coming adrift); in another case, a tailplane was found at an 
isolated position in the wreckage trail, and showed some peculiar 
damage that could not be reconciled with the fact that the tailplane 
had fallen upon grass; it was eventually found that one of the 
undercarriage doors mated perfectly with the damaged ares. 
showing that the door had come off in flight. 

The examination of wreckage was, of course, only one of the 
A.L.B.’s tasks. Background information was always required, such 
as the nature and history of the flight, weather conditions (fore- 
cast and actual), briefing details, crew histories, aircraft documen- 
tation and apes y navigational and other aids carried, ground 
aids available, and so on. Because human error might be closely 
bound up with technical factors, their relationship had to be 

ly ined ; nor must the investigator forget the possibility 
of crew fatigue, perhaps contributed to by noise, vibration, 
temperature or inadequate cockpit lighting. It might, therefore, 
be very important to obtain evidence from survivors, though much 
delay might occur before a survivor was well enough to be inter- 
viewed. er delays arose from the necessity of making laboratory 
tests on parts of the structure. 

The lecturer then went on to give a number of examples— 
from an earlier paper he had read before the R.Ae.S.—on the 

ficial effect of accident investigation on aircraft design. He 
instanced the use of slats as an anti-stalling measure. While they 
had been effective many years ago on the smaller types of aircraft, 





* The staff, explained the lecturer, consists of Inspectors, who have a 
practical flying background, and Investigators, who are primarily engineers. 





el An example of failure which was not due to ground i 


impact, but occurred in the air : stripping 
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of a plywood wing skin as a result of damage 


rom fitters’ boots on a too-narrow walk-way. (Right) A second illustration of blade-failure from centrifugal loads in the region of the tip-sheathing. 


they could be dangerous on larger and faster aircraft : people were 
apt to think of the slat as a device which operated according to 
flying speed, whereas actually it opened as a function of the angle 
of attack. The result of such a misconception could be serious 
damage to the mainplane, or perhaps its complete disruption, 
when the slat moved forward violently during some high-g 
manceuvre. 

As regards skin failures, cases had occurred of a plywood main- 
plane top-skin coming off in the air, and in a certain type of aircraft 
they were traced to the use of an insufficiently wide tread-mat, 
which had permitted fitters’ boots to damage the surface. Enlarge- 
ment of the mat and a strengthening of the wing in this region put 
an end to the trouble. 

During the war, a large number of structural failures in a certain 
fighter were traced to aileron instability, and it was recom- 
mended that an up-float limit should be introduced, and that the 
control-cable circuit should be accurately tensioned. An improve- 
ment in the accident rate for this type—from one in 16,000 hours 
to one in 82,000 hours—followed the implementation of this 
requirement. 

n the past, locked controls had caused many accidents. In one 
case, an aircraft which had been completely destroyed by fire 
after impact was found to have the aileron locking pin still in its 

position in the rod between the control-wheel sprocket 
chain and its under-floor attachment; and this evidence remained 
in spite of the fact that the control casing had been entircly burned 
away. Accidents of this kind were now guarded against by the 
introduction of nuisance bars or other foolproof devices. 

ination of wreckage had also shown up various weaknesses 
in wooden-airscrew construction, especially as the result of centri- 
fugal loads in the region of the Lape = in conjunction with 
too-thin or t glueing. majority of such accidents 
resulted from failure of a scarf-joint after a new tip had been fitted. 
Modification of assembly and repair processes reduced such 
failures to insignificant figures. 

Enumerating a surprisingly large number of ways in which 
carbon monoxide had entered cockpits and incapacitated the 
pilots, the lecturer said that nowadays fume-checks were carried 
out on every prototype aircraft, and percentage checks made on 
those coming off the production line; since 1943, there had been 
no record in the A.I.B. of any accident from this cause. In earlier 
days, also, carburettor icing had caused many accidents, which 
had included a forced landing by an Empire flying-boat in the 


Cause of engine stoppage and a crash: oil filters so choked with 
carbon that the gauze has begun to deform under the fluid-pressure. 
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Atlantic; here again, subsequent design requirements had virtually 
effected a complete cure. 

A very important part of the A.I.B.’s duties was the investigation 
of aircraft fires, though when wreckage was burned-out the 
chances of finding the primary cause of the ion were 
somewhat remote. In crashes, hot exhaust systems and broken 
electrical circuits were among the commonest means of igniting 
inflammable fluids. The whole question of crash fires was 
receiving continuous attention, which involved a study of the use 
of inertia switches, skin-deflection switches, and various types of 
crash-resistant tanks. As regards fires in the air, the general 
introduction of supercharged engines during the early part of the 
war made it apparent that no matter whether the fire developed 
slowly (following, say, a pipe failure) or rapidly (e.g., after a major 
engine failure) the final result was in most cases catastrophic; 
collapse of a ag could follow the start of a boosted-mixture fire 
in 90 seconds. Fires were usually caused by (a) major engine- 
failures 7s leakage of oil, hydraulic fluid or fuel/air mixture; 
(b) leakage of fluids through faulty pipes or joints; (c) location of 
pipes too near the exhaust system, or bad location of oil or fuel 
pressure pipes combined with over-filling of tanks; (d) exhaust 
pipe failure or displacement. A combined report by the A.I.B. 
and R.A.E. issued in 1943 was given a wide circulation; it illus- 
trated many causes of fires and a number of recommendations 
were made which were subsequently put into effect. On the work 
and results of investigations during the war years and afterwards, 
the British Military and Civil Airworthiness Requirements 
regarding fire precautions were largely based. 

Among design modifications introduced with the object of 
minimizing fire risk, the lecturer cited sheet steel (instead of light 
alloy) firewalls, fireproof fuel and oil pipes, introduction of high- 
melting-point material for extinguisher spray-piping, and the 
locking of pipe union nuts with stainless steel wire. (In connection 
with this last point, A. Cdre. Brown mentioned that during the 
war, Many unions were not wire-locked—this was due to a pro- 
duction concession necessitated by the high breakage-rate of 
1/16in drills used by female operatives; this size of drill was in 
very short supply.) Continuing with his review of modifications, 
the lecturer instanced the enclosure of generator brush-gear and 
use of flame-trap vents in such components; leak-proof fuel filler- 
caps; and the sealing of wing roots so that fumes from an incipient 
fire in the wing could not reach the pilot. 

The air commodore said that accidents were no. very often 
found to be due to bad maintenance or inspection. Nevertheless, 

les occasionally arose, and he illustrated a petrol cock 
blocked by cotton waste, oil pressure filters so choked with carbon 
that they began to collapse (this caused the loss, with 13 lives, of 
a four-engined aircraft), and blockage of tank interconnecti 
balance-pipe valves by the slushing compound sometimes som 
to seal metal tanks (suggesting that the tank had, wrongly, been 
treated with the valve assembly in position). 

There were, said the lecturer, very good reasons for the existence 
of licensed ground engineers, and he went on to quote some 
evidence from crashes involving private-owner aircraft. In one 
instance, a man had built a sailplane ; the woodwork was excellently 
done, but the flying wires, instead of being spliced, were attached 
by tying knots and securing them with bell-wire. The joint did 
not fail but, owing to the snatch which resulted from an inability 
to tighten the flying wire, it broke at the eyelet. At the other end 
was a turnbuckle fixed directly on the mainplane lug, where the 
cable was tied in a similar way. The drawing specified 20-cwt 
cable; on test, it broke at under 6 cwt, and was found to consist 
of commercial wire washing-line bought at the local ironmonger’s. 

The lecturer, in his summing-up, said that his department’s 
methods did not involve crystal-gazing or black magic; they 
worked on principles arrived at as the result of 30 years of 
experience. ere Was no easy road to the cause of an air accident, 
and it was very dangerous to give a quick answer. 

(Theillustrations are R.A.F. official photographs, Crown Copyright reserved) 





QUARTER of a century ago—on April 6th, 1926—a lonely 
mail flight from Pasco (Washington) to Elko (Nevada) by a 
single-engined Swallow biplane of Varney Air Lines marked 

the beginnings of United Air Lines, a company which, according 
to the latest I.C.A.O. statistics, now ranks third among the world’s 
major operators in terms of passengers carried. 

In the ensuing months coast-to-coast air-mail operations were 
started by several private companies, among them being three 
more of United’s predecessors—Pacific Air Transport, Boeing Air 
Transport and National Air Transport. For, as its name implies, 
United Air Lines is a combination of a number of private com- 
panies which, although welded together officially as late as July, 
1931, were actually enjoying a large measure of active co-operation 
long before that date. 

To one of the group, incidentally, goes the honour of having 
employed the world’s first air stewardess. In May, 1930, Boeing 
Air Transport signed-on eight young women as an experirrent. 
Although undertaken at the time with some scepticism, the 
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experiment was to prove well justified : to-day there are at least 
3,000 stewardesses serving on American airlines alone, 600 of 
whom are with United. 

The passage of two-and-a-half decades has seen the change 
from Swallows and Boeing 40s to DC-6s, Stratocruisers and—the 
latest equipment on order—the 44-passenger Convair 340s, of 
which delivery is expected to begin next year. As their silver 
Jubilee draws near, United Air Lines can look back on a worthy 
record of achievement. In all, some 15,700,000 pas ers have 
been carried and approximately 600,000,000 aircraft-miles flown, 
the safety record, too, has been excellent. 

United’s struggle for prosperity has been as long and bitter, and 
its share of post-war difficulties as large, as that of any other airline 
but, happily, success has crowned endeavour. With its “push- 
button”? maintenance bases, such as that at San Francisco, and its 
policy of continual intensive research into operational problems, 
the company now enjoys the reputation of being one of the world’s 
most progressive members of a highly competitive industry. 


TWENTY-FIVE 
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Leon D. Cuddeback, now with the C.A.A., was the pilot on Varney 
Airlines’ first air-mail flight, in 1926. He flew a Model 1924 Swallow 
Commercial three-seater (Wright Whirlwind with Curtis-Reed airscrew). 


A widely used type in the early = of United Air Lines was the Boeing 40-B2, which 
carried a payload of 1,000 /b. These machines had a cabin with windows which 
“could be opened for additional ventilation’’ the pilot was in an open cockpit 


Thirty of these new Convair 
340s, carrying 44 a 
and designed to cruise at a 
m.p.h., are earmarked for 
delivery to U.A.L. in early 1952. 
The gross weight is 45,000 Ib. 


United 
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A Mainliner 300 (DC-6), of 
which United has 39, flies over 
the famous Golden Gate at the 
entrance to San Francisco Bay. 
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In addition to being the third-largest passenger airline, United Air Lines are among om the ““Cargoliner”’ fleet is c sed maint of DC-4s ¢ number 
the world’s leading freight-carriers. In 1949, the last year for which statistics of otas are still giving sterling service. The company has 26 
are available, the company carried over 40,000 tons. The aircraft is a DC-4. DC-4s and 45 Dakotas, some of which are used for passenger work. 
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One of the company's seven 
Stratocruisers lends perspec- 
tive to the enormous span of the 
Golden Gate Bridge. The type 
was first introduced on the 
Honolulu routes lost yeor 
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M. Maurice Roy’s Louis Bleriot Lecture to the Royal 


Aeronautical Society: Past History and Present Practice 


“ Plight" 


M. Maurice Roy—a portrait at 
the reading of the paper. 


photograph 


S we recorded last week, the fourth Louis Bleriot 
lecture was delivered before the Royal Aeronautical 
Society in London on February 23rd. The author 

was M. Maurice Roy, and an English version of his paper— 
which is summarized below—was read for him by Com- 
mandant G. de Fraget. M. Roy is director of the Office 
National d’Etudes et des Recherches Aéronautiques; we 
— a note on his distinguished career on page 249 last 


The lecturer aroused some considerable surprise by observing 
that in France, Ader, a Frenchman who conceived and used a steam 
engine weighing only 6.5 lb/b.h.p., was credited with the first 
flight of a piloted aircraft—in October, 1897. Having thus effec- 
tively secured the attention of his audience, the lecturer then went 
on to make a power/weight comparison between the 1910 Bleriot 
and a modern fighter, concluding that the ificrease in performance 
was a result of the power/weight ratio having been multiplied by 
12 to 15. For commercial air the prime reason for progress 
was neither operational needs nor passengers’ demands for speed; 
rather was it the need for the best power plants with increased 
performances. 

Turning to aerodynamics, the lecturer discussed the per- 
formance—in terms of polar curves of C, against Cp—of the 1910 
Bleriot Mk XI, the transatlantic Bréguet of 1930, a typical modern 
transport aircraft and an experimental transonic type. From this 
it was shown that, whilst great a gee was made between 1910 
and 1930 and between then and a compressibility would 
introduce difficulties at speeds up to about M=1.5. 

The lecturer then referred to weight-saving in the airframe and 
observed that, despite the constant increase in rmance and 
size of aircraft during the past 40 years, the structure-weight of 
nearly all types, even including seaplanes, had been kept down to 
between 35 and 40 per cent, and this was about the value of the 
cross-channel Bleriot. It could be assumed that the relative weight 
of transonic and supersonic airframes of current size and weight 
would remain at about 0.35 to 0.40, and there was little hope of 
reducing it Spee 

D the trend of wing loading, power loading, and the 
limit of ‘ormance, the lecturer presented a series of statistical 
charts which, he said, should not be taken too literally but regarded 
rather as indications of the general trend of aeronautical progress. 
In terms of the d poo picture, reference was made to the empirical 
law put forward by Harold Adams in 1948: this could be expressed 

as: “In the race towards higher speeds the fighter metaphorically 
tows the commercial aircraft, with a time-lead which grows slowly 
but which is of the order of six to eight years.” There seemed now 
to be some slackening in the “tow’’ and this was probably due to 
the uncertainty, both in the case of the bomber and the airliner, as 
to whether the turbo-jet would have a successful rival in the 
turboprop, or in the compound-engine (foreshadowed, the lecturer 
pointed out, by Rateau’s work as early as 1916). This depended 
on how much the maximum speed of the so-called strategic bomber 
could be reduced for the benefit of range, but a bomber could 
escape the threat of ever faster intercepters only by vying with 
them in speed, and this made it appear that, after a short period 
of transition, Adams’ empirical law would again prove true, except 
perhaps for a small class of very long- aircraft. 

The lecturer next turned his attention to what he described as 
“‘power-plant effectiveness,”’ and stated that when trying to com- 
pare the turbojet with the typical piston engine improved by 
compounding, or with the turboprop, a criterion had to be found 
which took into account lightness, compactness and overall 
efficiency, the s of flight being a fundamental variable in such 
acomparison. He chose the criterion put forward for the first time 
(so far as was known) by L. Laming, and which had been given the 
name of “effectiveness in flight.”’ This total criterion, E, was the 
ratio of the net thrust, F, of the machine streamlined by fairings 
to the total propulsive weight, W>. 

The total propulsive weight, Wp, was the sum of the actual 


weight W’>, of the engine, fairings included, and the weight W”>, 
of the fuel and tanks needed to develop thrust F over a distance A, 
with no wind, under ideal operating conditions of constant speed V 
and constant height z. By definition, E= F/(W’pr+ W’pr). 

Under the particular conditions defined, and with a lift/drag 
ratio f=C/Cp of the airframe, the relative propulsive weight 
denoted by w,, was the ratio of wp, to the initial all-up weight W, 
that is to say Wpr= Wpr/ W = 1/( f E), and therefore was e to the 
reciprocal of the product of the lift/drag ratio of the air: » and 
the effectiveness of the power-plant. Whereas f was a function of 
V, of 2 ~ of the instantaneous total weight, E was a function of 
A, y and V 

A. propulsive system could conveniently be characterized by 
curves of E against V for — — of A and z. 

With V as abscissa, Wpr could be calculated and, subtracting 
from unity the relative weight os Bs the airframe (i.e. “i about o. 5 
to 0.4), it was also possible to plot a simple diagram showing 
relative useful load that could be carried over a certain distance A 
at speed V and altitude z. Such a diagram was shown in Fig. r. 
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Along these lines, and drawing out the basic difference between 
piston or turboprop engines and turbojet units:.(i) the first group 
was defined by a specific weight @ per unit of effective power 
(in Ib/b.h.p.) by an airscrew efficiency 1 and by a specific con- 
sumption # per unit of effective power and per unit of time 
{lb/eh, p./hr), # including an additional 6 to 9 per cent for the 
weight of the tanks. (ii) The second group was defined by a specific 
weight p per unit of effective thrust (Ib/lb) and by a specific 
consumption y per unit of effective thrust and per unit of time 
(Ib/lb a). Rs : 

Expressing A and V in miles and in m.p.h. respectively, the 
formulae for E in terms of other quantities could be given as:— 

Aircraft with Airscrews Jet Aircraft 
Re — 375" aaron es 
~ @V+HA ~ pV+yvA 

As a first approximation, it could be assumed that, for A and z 
fixed, n, &, @ and p were independent of V, the only variable, 
whereas y increased linearly with V for a jet, so that y = @ +bV, 
where a and 6 were positive constants. 

It was clearly to be seen from the preceding formulae that E was, 
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SHOCKING 
SGENE 


in world famous 
DESOUTTER WORKS 


The Managing Director was conducting some 
visitors round our model factory and — as usual — 
lecturing at the same time: “ The use of hand 
tools for repetition work” he was saying “ is 
today quite indefensible. Yet in ill-organised 
works men may still be seen operating drills and 
screwdrivers and spanners by hand. They are 
victims of habit. Their management have never 
wakened to the fact that... .” 

He stopped ; swallowed heavily ; turned a slow 
magenta ; agitated his moustaches. Beads appeared 
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on his forehead and froth 
on his lips. “ Water, water” he 
cried staggering backwards. “ On second thoughts 
—whisky ” he murmured faintly. Two yards away 
stood a man screwing in screws with a hand 
screwdriver! When our Managing Director 
had slightly recovered we explained that it was a 
visiting carpenter repairing a lock. 

“ Never, never, never” — he said lifting the 
bottle once more to his lips — “never, never 
let me see such a sight in my factory again.” 





Desoutter 


POWER TOOLS INGREASE PRODUCTION 


TELEPHONE: COLINDALE 6346 (5 LINES) TELEGRAMS: DESPNUCO, HYDE, LONDON 
CR.C.219 
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in each case, a branch of a hyperbola, although of a very difterent 
form in each case, as was shown by Fig. 2. 

For airscrew-driven aircraft, the descending branch of hyperbola 
ABC changed at point C to end on the V axis at point D, where 
the airscrew efficiency fell to zero. By modifying and improving 
the airscrew, it was possible to a certain extent to expand the curve 
of E along the speed axis, but its descent and termination at 
point D would always occur. In the section AB of the practical 
speed og Aga curve of E did not usually differ much from 
a straight line. 


For jet systems, the branch OR of the hyperbola started from 
the origin O (the range A having a finite value, the operating speed 
obviously could not reduce to zero. Point O was, therefore, unreal) 
and asymptotically approached a horizontal line; the practical 

¢ curve was a portion like MN. It was seen that 
and MN behaved in opposite ways, and that an increase in V was 
always favourable to the jet and unfavourable to the airscrew. 

Apart from scale effect along the two axes, these features of the 
curves were the same whatever values A and z might assume. 
A displacement of the curve MN towards higher values would 
extend the superiority of the jet engine to wider ranges of 
operation. 
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Fig. 3. Comparative propulsion curves for airscrew and jet power units 
for widely differing ranges. 


Having explained the principles of the theory, the lecturer 
carried it farther by Lage some examples. In Fig. 3 the 
effectiveness of a modern axial turbojet was plotted against Mach 
number for ranges of 620 and 2,500 miles at sea level and at 
13,000ft. At this altitude, and for the same distances, curves were 
included for a well-known typical turbojet with centrifugal com- 
pressor, and for a piston engine representative of the best modern 
practice. Generally speaking, the comparison made here between 
airscrew and jet reproduced clearly the form of Fig. 2. Thus 
Fig. 3, which was based on reliable data from British and French 
sources, gave for two widely differing ranges a true enough 
representation of the comparison between the two modes of 


propulsion. 

It could be noted that for turbojets at the heights and ranges 
considered, the curve of E was little affected by height. On the 
contrary, height had a significant effect on the relative “propulsive 
weight”’ wpr, already seen to be equal to the reciprocal of the 
productfE. By increasing the height, the lift/drag ratio f at a given 
speed was improved, and the higher the speed the greater the 
im ement. 

n subsonic flight, up to about M=0.85, the polar curve of 
a given aircraft could be written in the form: 
Cyo=Cp, +a Cy? 
where Cp, and a varied only slowly with M, and where the lift 
coefficient Cr was related to the stagnation pressure g—0.5@V* by 
the formula W=CygS. The riciprocal of the lift/drag ratio could 
thus be simply expressed: 
1/f=Cp, gS/W + W/(qS) 

This reciprocal was a function of speed and height only through 
the factor g of which f was a simple hyperbolic function. 

When the engine and airscrew of a typical aircraft were well 
suited to flight conditions at a lift near the value for best lift/drag 
ratio, the optimum conditions of flight for maximum range were at 
this altitude. It was useful to remember, said the lecturer, that this 
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recognized effect applied not only to aircraft with power plants 
working at constant specific consumption, but more generally when 
the specific consumption varied linearly with speed. This was at 
present the case for many turbojets, at least in the practical range 
of + gpg in which they operated. In the case of the axial turbojet 
of Fig. 3, for example, this was true from sea level to 50,000ft, and 
the specific consumption y was smaller by seven to ten per cent at 
50,000ft, so that it was the more desirable to fly at very high 
altitude. The curve of E was appreciably above the similar curves 
shown in Fig. 3, which were almost identical both for sea level and 
13,000ft for the two ranges of 620 and 2,500 miles. 

The final section of his lecture M. Roy had headed “Towards 
Hypersonic Speeds,’’ and in this connection the lecturer stated 
chat because of the turbine, the operating temperature of the 
turbojet (but not its temperature of re-heat) was probably bound 
to remain lower than that of the ramjet, while the importance of 
the intake diffuser would increase with speed to the disadvantage 
of the turbo-compressor. Consequently, the turbojet for ultra- 
rapid aircraft ought to tend towards a pure ramjet. At lower 
speeds, the re-heat used to increase the thrust already tended to 
convert the turbojet into a turbo-ramjet. 

However, because of the requirements for take-off and for 
passing through the speed of sound, the constantly improved 
turbojet would always be most useful, so that the propulsive system 
of the ultra-rapid aircraft in the near future would undoubtedly be 
“‘a turbojet assisted by a ramjet at its highest speed’’ rather than 
“a ramjet substituted by a turbojet at low speeds.”” So far, every- 
thing pointed to the fact that the essential aim of aeronautical 
progress, excluding guided missiles, was still the improvement of 
the turbojet which had so recently come into use. 

The lecturer observed that it should not be thought that the 
specific thrust @=F/s of the ramjet (i.e., the ratio of its effective 
thrust F to the area s of its maximum cross-section) increased 
indefinitely with speed, or that it was even proportional to the 
square of the speed, or that it would quickly exceed the specific 
thrust of the turbojet, particularly the turbojet with re-heat. 

Fig. 4 gave a general picture of the comparison between the 
turbojet (with or without re-heat) and the ramjet. For the ramjet, 
the location and height of the maximum of @ (M) depended 
appreciably on’ the operating temperature 9 and on the actual 
efficiency of the diffuser with normal shock waves or, at higher 
Mach numbers, with oblique shock waves. In any case, the 
problem of the diffuser was the same for the three types, and the 
limitation imposed on the temperature of a re-heat system was 
the same as + oe applying to the ramjet. 
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Fig. 4. General comparison between the turbojet without and with re- 
heat, and the ramjet. 


In this connection, temperatures 9» of the order of 1,500 deg C. 
were now anticipated; but there were material and structural 
—_ still to be solved, the difficulty of external cooling at very 

igh speeds in rarefied atmosphere had to be taken into account, 
and allowance had finally to be made for endurance and reliability 
requirements so that a temperature limited to 1,100 to 1,300 deg C. 
would still be rather optimistic for some time to come. 

To appreciate the effect of this temperature on the specific 
thrust ®, and on the overall efficiency ng of a ramjet with normal 
shock wave, ® and ng plotted against M were shown in Fig. 5 for 
three different values of operating temperature:6p, namely, 1,100, 
1,300 and 1,500 deg ©. Any loss in the intake and exhaust nozzles 
as well as in the combustion zone had been neglected, which was 
plainly over-optimistic. The quantity ® had been divided by the 
product 0.5ga*. 

The Mach number of the flow at the entrance to the combustion 
zone, an important parameter, was supposed to be constant and 
equal to 0.15 in this particular example, which meant that the 
throat of the exhaust nozzle had to be suited in this case to the 
Mach number M of flight. It could be seen how much @® deviated 
from the “speed-squared”’ law and how, after a maximum, it fell 
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off rapidly to zero. The mass-flow evidently suffered from the 
limitation produced by choking at the throat of the exhaust nozzle. 

The overall efficiency of this almost perfect machine did not 
greatly exceed 0.30 to 0.35, values which were in themselves 
remarkable, but which would, in fact, be appreciably lower owing 
to unavoidable losses, particularly those associated with com- 
bustion. The lecturer pointed out that the external drag of the 
faired body, wave drag and friction drag had been included in 
estimating the ive thrust F=@s. It was important in this 
connection that the internal thrust of this supersonic body ba 
appreciably different from the kinetic thrust or change of 
momentum of mass-flow through the machine. 

Although the lightness of the ramjet was of primary importance 
in the struggle of power against wei » this advantage was very 
soon counteracted in transonic fli t by a very high specific 
consumption. As an example, the e¢ iveness of the ramjet could 
be compared with that of the turbojet with re-heat in oe 
flight for maximum range at M=1.5. Both jets were 
the same and obviously excessive gas temperature of 1,500 deg C 
at the entrance to the exhaust nozzle. 

Denoting by a dash all the symbols relating to the ramjet, the 
formula for effectiveness in maximum range flight showed that, at 
a given speed V, the turbojet would better the ramjet in “propulsive 
weight”’ as soon as the ratio A/V was greater than (p—p’)/(y’ - y). 

In the case considered, which was at the limit of transonic flight 


versus 





FLIGHT, 9 March 1951 4° 


Fig. 5. Temperature effect 

on specific thrust and overall 

efficiency of a ram a onl sd 
various Mach num 
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(V=1,000 m.p.h.), the 
following values could be 
assumed: p/y=0.4 hr; 
p’=0.4p and y’=2.5y; 
so that, under the same 
power, the turbojet with 
re-heat would surpass the 
ramjet after 0.4 0.6/1.5 0 
=0.16 hr, that is to say, 0 > 
after ten minutes of 
flight. Take-off and acceleration requirements as well as climb tothe 
stratosphere were also to the disadvantage of the ramjet. Take-off, 
ee See ane Seas ae Sees ee See ee 
mentally on the accelerating power at all intermediate speeds. 
be this was based, in fom, the the judgment of experience with 
ich theory had to agree, because it was experience that refereed 
the contest of power against weight. 




















LT. CDR. G. T. WEEMS, U.S.N. 


Te death occurred at Delaware recently, following an acci- 
dent to an experimental light as of Lt. Cdr. George T. 
Weems, a test mg lot of the U.S. Na “Bee” Weems, who was 
29, completed No. 8 course at the mpire Test Pilots’ School, 
Farnborough, in December, 1949. Through his personal efforts, 
the course was enabled to visit the Coral Sea in the Mediterranean 
—and a visit to an American carrier is now part of the E.T.P.S. 
syllabus. 

During the war, Lt. Cdr. Weems served in the Pacific, as an 
ensign aboard a destroyer and later as a carrier-based ~ ilot. 
His awards included the Silver Star, American D.F. one 
gold star, Air Medal and four gold stars and a Presidential Cita- 
tion. His post-war career included a tour as navigator of the car- 
rier Breton and a period as a test pilot at Patuxent. a ne 
became the first U.S.N. officer to qualify for paratroop w: 
he flew a number of missions on Teieere from Japan and “bond 
His father, to whom his friends in this country will extend sym- 
pathy, is Capt. P. V. H. Weems, an authority on navigation. 


NOTHING NEW 


UND the title A Century of British sewing, 2 lecture 

was delivered to the Fae og Society of Arts on Wednesday, 
February 28th, by Mr. Dea, B.Sc., M.I.E.E., Keeper 
of Aeronautical liections and former Keeper of Engineering 
Collections at the Science Museum. His themes were that 
engineering, contrary to popular belief, has increased the extent to 


which skill is required of the worker; that it has removed much of 


the unpleasant labour from industrial processes; that the machine 
has created em; oe amma and has raised the standard of living; 
and that the failure to use machinery to the maximum advantage 
imperils those standards. 

¢ lecturer said that mass production had become so asso- 
ciated in the modern mind with the present age that it was 
appropriate to explain that all three modern varieties, in primitive 
and very restricted form, were known a century ago. “If mass 
production means producing numbers of similar objects not 
necessarily to the highest degree of Precision, it was achieved by 
Brunel and Bentham in 1804-8,” he said. ““They devised a series 
of machines that produced in a year pe naval pulley-blocks 
when operated by ten unskilled men. ¢ same output, formerly, 
would have required 110 skilled block-makers. 

“If, however, by mass production is meant the assembly of 
large numbers of any product by use of a random selection from 
interchangeable component parts, the work of Whitney and North 
in the United States on musket production had been proceeding 
for half a century before Colonel Colt passenger it to an almost 
modern-looking stage at the Colt Armoury, which was nearly 
finished, afte: four years’ building, at the time of the 1851 Exhibi- 
tion. The basic principle of production was the use of limit 

es to control the interchangeability of component parts. 

arn 2 to defend the modern pride in mass production we are to 
fall back on what is now popularly known in engineering circles 
as ‘flow production,’ we must not forget that Bodmer, a Swiss 
who worked the later years of his life in Manchester, had laid out 


machines on a progressive operations system in the 1830s, and 
had devised a trav crane to assist in the manipulation of the 
work. In 1815 in Switzerland, he installed what seems to have 
been a conveyor-belt system in a flour-mill.” 

Later in his — of progress during the 100-year period, 
Mr. O’Dea said that, Nee a century before the Wright ee 
made the first controlled flights in a heavier-than-air 
serious scientific work was being conducted on the 
flight by such men as Henson and Stringfellow. he 
regard,”’ he added, “for Maxim’s huge machine of 
would have flown ‘had it not been held down by aoe xine 

Most early aircraft, said the lecturer, hardly looked like engi- 
neering jobs, with the possible exception of the Avro 504 of 1913. 
In 1917 the A. V. Roe works in one were making ten 
Avro $048 a day. 


THE ALL-SEEING CAMERA 


ABRIAL photography as an aid to archeologists was the subject 
of a paper read before the Royal Society of Arts on February 
21st by Dr. J. K. S. St. Joseph, Curator in Aerial Photography at 
Cambridge University. 

As readers of Flight who studied the article “The World in 
Camera” (April 13th 1950) will be aware, ancient foundations 
which have been overlaid by centuries of agriculture and are 
quite invisible on the ground can be seen and photographed from 
the air, especially with the aid of a low sun. 

In his lecture, Dr. St. Joseph showed how not only the existence 
of such sites, but even their character and period, could also be 
clearly perceived in this way. Long-rooted generally gave 
the most sensitive renderings of such hidden features ; 
were often just a blurred image, while grass, except in sage tan: 
conditions, was seldom res; ive. Thus, if a site were observed 
over a period of years and the land was under rotation, sooner 
or later the required information would be obtained by means of 
the aerial camera. 

Some outstanding examples of the lication of air photo- 
graphy to arch@ological knowledge, said the lecturer, were the 

tonehenge Avenue, the prehistoric religious site at Dorchester, 
Celtic fields on Salisbury Plain, and Roman town-plans at St. 
Albans and many other places, Discoveries of new — 
monuments had been made at Birrens (Dumfriesshire), Cou 
(Northumberland) and Elston (Notts), and a large number 
Age hill forts had been discovered and hed. In addition, 
our knowledge of the military and civil districts of Roman Britain 
had been ed. The aerial camera had revealed mili sites 
on Watling Street, und public buildings, » houses and even 
mosaic or concrete floors in the,old tribal al capital of Wroxeter. 

Owing to great building projects, open-cast mining, afforesta- 
tion and agricultural development the par of Britain was under- 
going a swifter change than ever before. Visible archzological 
remains could be preserved, but hidden sites, which often con- 
tained greater historical material, were not taken into account. Air 

phomaney cate Se nave 0s Connetns S Eanes See a 
vey for record pi conte was short, and the opportunity 
in many cases, wor woalen not 








Airwork aircraft operate over most of the 
world, flying personnel, valuable, urgent 
and perishable cargoes with speed and 


certainty. Air Transport Contracting is 
but one aspect of Airwork, the 

greatest private enterprise air organisation 
of its kind. Party organisers and leaders 
frequently find it helpful to consult Airwork. 


The photograph below shows a party of 
British Boy Scouts flown by Airwork Ltd. 
to Greece by Dakota aircraft 
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- AIRWORK “ce 
LIMITED 
services include 


Air Transport Contracting . Servicing and Maintenance of Aircraft . Overhaul and Modification 
of Aircraft ¢ Sale and Purchase of Aircraft °© Operation and Management of Flying Schools and Clubs 
Radio Sales and Service © Insurance 


AIRWORK LIMITED - 15 CHESTERFIELD STREET - LONDON, W.! - TEL: GROSVENOR 484! 

Also at Gatwick Airport, Horley, Surrey. Blackbushe Airport, Nr. Camberley, Surrey. Langley Aerodrome, Bucks. Stansted Aerodrome, 

Essex. Loughborough 4erodrome, Dishley, Leics. Roya! Naval Air Station, Brawdy, Nr. Haverfordwest, Wales. Perth Aerodrome, Perthshire. 
Usworth Aerodrome, Castletown, Co. Durham. 
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ON THE DE HAVILLAND COMET... 
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Although ground starting of the jet engines is the normal procedure, these batteries have been specially 
designed to start the Comet from inside the aircraft when required. On test recently a fully charged 
24 volt set of batteries gave six successive starts without any charge during the intervening 5-minute 


rest periods. An exceptional performance for a 60 ampere-hour battery weighing only 52? lb. 


DAGENITE AIRCRAFT BATTERIES 


50 GROSVENOAR GARDENS 
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abbreviated versions of the major portion of Mr. Peter 

Masefield’s notable Brancker Memorial Lecture to the 
Institute of Transport. Below, in conclusion, are abstracts 
from the final sections of the paper, in which its author 
reviews B.E.A.’s system of expenditure-control and then 
briefly summarizes the theme of the whole lecture. Mr 
Masefield is, of course, chief executive of B.E.A. 

I have now [said the lecturer] examined a method whereby 
factual airline, aircrafg#hd route costs, tcgether with revenue, can 
be forecast, planned and then ccmpared and controlled against 
actual results. That is an important part of successful airline 
operation to which there is no adequate short cut. An equally 
important side to the business, however, is the detailed depart- 
mental control of expenditure, 

In B.E.A. we have been operating a detailed system of budgetary 
control for two years. Briefly, it sets up a firm line of financial 
responsibility right through the organizaticn and apporticns that 

ibility for expenditure under those prcperly concerned 
with its administrative control. Mcnth by month the results 
gained are ccmpared with those budgeted for the month. Any 
deviaticns frcm budget are immediately brought to light and can 
be dealt with. 

In my view, the use of outside specialist cx 
aside frcm the dcmestic administrative problems of any concern 
— is of real value in assessing the need for detailed organizational 
development. We/ have had valuable help from Production 
ae ry Ltd. 

B.E.A. have evolved a system by which each administrative 
departmental head and, under him, each branch head, is responsible 
for a specified proportion of the budget. Decentralization and 
delegation is in this way possible without loss of effective cohesion 
and, as the istrative line is clear-cut there can be no dodging 
of responsibility. Thus, while the chairman and board are 
responsible for B.E.A.’s total expenditure from a broad policy 
point of he the chief executive (who also shares | rend responsi- 
bility) is responsible for the whole of the operating 
ere Pg amounting to some 99 y? cent of the total. In our 
own case this total is exclusive of B.E.A.’s share of any losses 
—— by associate companies and of the expenses of advisory 
coun 


[: our three previous issues we have published slightly 


1 Ai 





By delegating our expenditure progressively down the line 
from department heads to foremen and even chargehands we 
have inculcated a cost consciousness throughout the organization. 
Each month actual results are thrown up against the budget. 
Instances of overspending can then be investigated and remedied. 
This monthly comparison is an essential part of the success of 
such a system. 

A budget which remains rigid over the period of a year is not 
satisfactory in aviation—a aye business, affected financially 
by so many factors, many of them (e.g., fuel tax) outside the 
influence of the airline. 

Hence we have established a system whereby the chief executive 
and chief accountant together accept or reject budget amendments 
submitted periodically by departmental heads. Amendments are 
admitted only if caused either by deliberate changes of policy 
affecting costs or by changes of major circumstances outside the 

tion’s control. In this way a budget is maintained which 
is at once firm in its control but flexible enough to remain realistic. 
Furthermore, the annual budget is reviewed at half-yearly intervals. 
This system applies not only to expenditure, but also to revenue, 
and thus controls the whole field of commercial activity of the 
operator. 

Allying this to the “moving annual totals” method of trend- 
analysis, to the aircraft type costing and to the route costing, means 
that a detailed monthly check of the position is obtained and rapid 
action is possible to set right deficiencies. A relatively large 
organization is thus a flexible, anc! ready and able to use 
initiative to improve resul 

By allying a realistic basis of cost-analysis with precise but 
flexible forward budgeting, by insisting on a clear line of authority 
and of financial responsibility, combined with a system _incor- 
porating substantial decentralization, and by comparing forecast 
results with actuals, month by month, and then acting on the 
information thus thrown up, a step forward in airline economic 
control is possible. Much remains to be Icarned and applied; 
but the possibilities are great. 

Such [concluded the lecturer] is a wide—but superficial— 
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MAKING AIR TRANSPORT PAY 


Mr. Masefield’s Brancker “Memorial Lecture. 


Part IV: How B.E.A. Controls Expenditure 


survey of British air transport. I do not pretend that the suggested 
approach to airline costing is perfect—the whole business is 
constantly developing and progressing. There is still much to 
learn—in aviation we are always learning; but I do think that it 
offers possibilities of closer control than in the past. 

My belief is that air-transport operations can be made into 
profitable, as well as essential, contributions to the nation’s 
well-being. Certain “social” services will never pay. But in 
general, as the graph of B.E.A.’s cost and revenue rates shows, 
the economic future is full of promise. Without wishing to enter 
into political controversy in any way, I believe most sincerely 
that a period of stability is needed if the promise inherent in new 
and advanced types of British commercial aircraft is to be brought 
into its full usefulness and if scientific methods of analysis and 
ome are to be developed and applied to achieve economic 
results, 

One word of warning is necessary, l-think. We are living in an 
era of rising prices. Air transport is one of the very few industries 
in which the revenue rates are today lower than they were three 
years ago and compare closely with revenue rates before the war. 
Although specific costs have been coming down steadily, the rise 
in wages and in costs of commodities, in a period of re-armament, 
may well halt this rate of fall and lead either to increased air fares 
or to increased deficits. Should this happen, it will be a sad 
disappointment for those who have worked to reduce the cost of 
flying and to bring air travel, economically and profitably, within 
the reach of every man and woman, If there should be such a 
pause, I am sure that it will be but temporary. Aviation is still 
in its pioneering days; much greater advances lie ahead than any 
which have been made in the past. 

In the past there has been, as I have noted, a lamentable trend 
to hush up and conceal results. Not only has this tended to 
cloak inefficiency but it has meant that those who share the heat 
and burden of the day in working out air transport’s salvation 
have not been able to feel that they are an essential, and fully 
informed, part of the team engaged in the job. 

Only by full information and a wide understanding of what is 
being attempted and achieved can this, our air transport business, be 
built into a secure and economic edifice. Although a scientific 
approach is needed we must never forget that the working of the 
ponent: voll agg Free rte eae 
Pw pecede nt egy Full information of purpose and prospects 
end full cons tation on ways to achieve > donload aan mae 
essential in any team—large or small. 

In this presentation of facts and formulae I have kept nothing 
under the counter. Some may think that a revelation of full costs 
on the London-Paris route gives away economic information 
which should be withheld. I do not agree. Only by a full exposi- 
tion and discussion of results and ideas can the progress be made 
in aviation which is so necessary to its wider use and of which no 
one concern can have a monopoly. 





FORTHCOMING EVENTS 


eng 4 Hydraulic bay yao " by H. G. 
» M.1.Mech.E., F.R.Ae.S., and R. H. Bound, 


. Helicopter Association: ‘Convertible Aircraft,"’ by Capt. 
R. N, Liptroc, C.B.E., B.A. 

. British Gliding Association: Annual General Meeting. 

. RAF College, Cranwell: Rugby and Fencing vy. Ecole de 
ve (home) and Hockey v. Royal Naval College, Greenwich 
(away). 

. British Interplanetary Society: Film Show, Central Technical 

Collene Birmingham. 

. British Interplanetary Society: Film Show, Science Museum, 

London. 


R.AeS.: “Modei'n vor Aircraft Desiyn,”’ by D. L. Hollis 
Willivms, B.Sc., I RAC 


. Army v. R.AF. Rugby, ES 
> _ College, Cranwell: Hockey v. R.M.A. Sandhurst 


way, 
Physical swung Gyo Exhibition, imperial College, South Kensing- 


ton, ; 
British Ini na “Evolution of Life in the 
Universe,"’ by Prof. J. One So, F.R.S. 
R.AeS.: “Comet Planning and Production Methods,” 
H. Povey, AF RAGS. vad 
. College of Aeronautics, Cranfield: Senior Common Room 
Society's Annual Dinner, 
. R.Ae.S.: Garden Party, White Waltham. 
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CIVIL 
AVIATION 


THE OUTWARD EYE: The recent installation of G.C.A. 
at Melsbroek airport (Brussels) completes the pro- 
gramme of improvements planned by the Belgian Civil 
Aviation Department to make Brussels an all-weather 
airport. As shown in this photograph, an airport- 
surveillance radar scanner has been mounted on top of 
the control tower in the main admini buildi 





ration 





THE DESIGN OF ROTOR STATIONS 


A’ a meeting of the Helicopter Association of Great Britain, 
held on February 23rd, members heard some informative 
opinions on rotor stations (heliports) offered from the differing 
viewpoints of the public user, the town-planning authority, the 
architect and the scheduled operator. We give here a summary of 
the major considerations dealt with in the four papers read. 

‘THe OPERATOR’S Viewpornr (Mr. R. H. Whitby, B.E.A., Special 
Developments).—Introducing his subject, Mr. Whitby said that if 
one authoritative statem2nt could be made about rotor stations 
it was that no authoritative statement could be made on the subject. 

In the matter of operators’ requirements, he thought that, so 
far as the situation of rotor stations was concerned, they should 
be placed as near as possible to city business-centres, but should 
be sited with regard to the dangers which might be caused by 
nearby obstructions, which would affect regularity because of the 
need to observe higher weather minima. Ground rents would 
also be higher than was the case in suburban areas. 

The dimensions of the site would depend on an assessment of 
the emergency requirements for large multi-engined helicopters, 
but the areas would probably need to be about 490ft in diamster. 
On the subject of aids he considered that V.H.F. communications 
would be likely to continue in use, although antennz might have 
to be mounted on high buildings. He thought, also, that naviga- 
tion aids which would involve no provision at the rotor station 
would be necessary. The attainment of high regularity would 
require some form of radio let-down which, for a “submerged” 
site, would involve problems similar to those associated with the 
communications equipment. Of visual aids he mentioned identifi- 
cation beacons and—to avoid overshoots in poor visibility—the 
desirability of a line of approach-path beacons. 

A control tower in the form of a roof-top penthouse would be 
suitable to give traffic controllers a bird’s-eye view of the hover- 
way and parking areas. Precise information on the safe descent- 
path (possibly from a light-pattern) would be needed by the 
pilot, as would some indication of his distance above the ground 
and surface wind direction at night. 

With regard to parking space required, the 40oft-square rotor 
station would provide room for at least four large helicopters with 
comfortable clearance. Tractors would be used for manceuvring 


THE INWARD EYE: This interior view of the radar control room at 
Melsbroek (located beneath the main control tower) reveals the 
particularly neat layout of the radar presentation. 


machines on the ground, and at most stations refuelling points 
would need to be mobile. In addition, Mr. Whitby reviewed at 
some length the passenger-handling requirements which, he said, 
should be designed to assure far greater expedition than in the 
case of normal airline passengers. 

Tue Pusiic User’s VIEwPOINT.—A. Cdre. W. H. Primrose 
(director, Rotor Stations, Ltd.), disagreed with Mr. Whitby on 
several points, particularly those pertaining to the handling of 
passengers. Far from perpetuating the “bad old normal air-travel 
system” with all its complicated paperwork, he thought that the 
boarding of a helicopter should be as simple as entering a train or 
bus. He also considered that, in towns with a population of 50,000 
or more, a first requirement was a multiplicity of rotor stations 
rather than one or two large termini. ¢ stations themselves, 
would, of necessity, have to be of the elevated roof-top variety; 
surface sites would do only for small town and rural districts. 

Tue ArcHiTEcT’s ViewPoint. — Mr. R. S. Colquhoun, 
A.M.I1.C.E., A.M.T.P.I., said that ground-level sites had much to 
commend them from the engineering point of view; landing areas 
could be turfed, but where there were more than 10-15 movements 
per hour a paved surface would be required. The speaker thought 
that rotor stations at the lowest capital cost were likely to be—in 
order—(a) the ground-level type situated on the fringe of a built- 
up area; (5) flexible-pontoon stations (on the lines of the “‘Whale” 
floating runways); (c) bridge platforms; and (d) roof-top stations. 
Individual situations might well change this order, however, and 
only a full design and cost analysis could provide the correct 
solution in any one case. 

THE ‘TOWN-PLANNER’S VIEWPOINT.—Mr. F. H. Littler 
A.R.1.B.A., A.M.P.T.I., said that siting appeared to depend on 
the four problems of accident danger, noise nuisance, traffic con- 
gestion and economic implications of land use. These would have 
to be examined in the light of possible advances that might be 
expected in multi-engined helicopter design. Although an 
examination of these problems seemed to show that while in 
existing towns rotor-station sites should be outside the true 
central business areas, in the planning of new towns there was 
opportunity to ensure that the effects of these problems were 
reduced to a minimum. 


B.E.A. IN 1950 


[PSTAILeD figures are now available of B.E.A’s financial results 
for the calendar year 1950. These show that the Corporation 
earned some £8,629,497, an increase of 28 per cent as compared 
with the figures for the previous year, The operating deficit was 
reduced by 37 per cent. 

_ Signs of progress towards a profitable future are seen in 
improvements in operating cost and efficiency. Cost per capacity 
ton-mile was reduced by 11 per cent during the year, and the 
break-even load-factor was brought down from 76.2 to 65.1 
per cent. Productivity (in terms of capacity ton-miles per 
employee) rose by 28 per cent. 

Although these figures undoubtedly give cause for satisfaction, 
the Corporation’s chief executive, Mr. Peter Masefield, has 
sounded a note of warning on the all-round rise in costs which, 
he says, will present B.E.A. with a big problem in the year ahead. 
Although it is the Corporation’s policy to reduce fares whenever 
it is economically possible to do so, Mr. Masefield has intimated 
that, to meet rising costs, it may be necessary to make slight 
increases on one or two uneconomical routes. 

B.E.A’s first production Pionair is now due for delivery, 
Elizabethans should be introduced early in June, and the first of 
the Clansmen class, on which a number of essential modifications 
have still to be embodied, is expected to be in service early next 
year. At present detailed assessments are being made to determine 
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The world of aeronautics owes much to James Booth & Co. Ltd., manufac- 
turers of ‘“ Duralumin”’, who pioneered the use of strong light aluminium 


alloys in this country. Today, such fine aircraft as the Vickers Viking make 


use of “‘ Duralumin ”—a tribute to its continued excellence. 
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used on the de Havilland Venom 


This high performance day and night fighter is one of the 
many de Havilland aircraft finished with Titanine materials. 


Apply for demonstration and particulars from 


TIT NINE LIMI I:6.9 
COLINDALE - LONDON - N.W.9 
Telephone : Colindale 8123 (6 lines). 
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the routes to which the latter type will be best suited, although it 
seems likely that it will be used mainly in Scotland, because of the 
cestricted landing area at the Channel Islands airfield of Alderney. 

On the subject of Scottish routes, incidentally, the Corporation 
is at present faced with a considerable problem for, in spite of the 
fact dies recent operations on the direct London-Edinburgh route 
have shown that there is not sufficient traffic to justify a twice-daily 
service, the Edinburgh municipal authorities are insisting on the 
resumption of such a frequency. Scottish businessmen are 
apparently indignant that they should have to travel by road to 
aaee in order to catch an aircraft for London. The reduction 
in services is due to a shortage of aircraft and to the fact that the 

tion’s Dakotas are now progressively undergoing con- 
version into Pionairs. 

Going some way towards meeting the Scottish demands, B.E.A. 
have, from February 26th, re-introduced a daily service. The Lord 
Provost of Edinburgh was due to visit London last week to discuss 
the question further with the Corporation’s chief executive. 

Replying to a question in the House of Commons on 
February 28th, the Parliamentary Secretary to the Ministry of 
Civil Aviation, Mr. Frank Beswick, said that B.E.A. intended to 
re-introduce full services as soon as possible. 


NAIROBI AND THE COMET 


HE South African Air Transport Council, which met in Nairobi 

recently, has expressed doubt about the suitability of Eastleigh 
airport at Nairobi for operations by the D.H. Comet. It was, in 
fact, suggested that when the type is introduced on B.O.A.C’s 
London-Johannesburg route next spring, it may have to use 
Entebbe instead. This suggests further consideration of the pro- 
posal, under discussion for some time, to build a more suitable 
airport—possibly at Embakasi—a few miles east of Nairobi. To 
this end an official survey of proposed sites has already been 


authorized. 

B.O.A.C’s vice-chairman, Mr. Whitney Straight (who, as 
mentioned in a recent issue of Flight, has visited Nairobi and 
discussed the problems involved), is known to favour a revival of 
the plan to build a new first-class airport nearby. This would 
certainly prove cheaper than the prohibitive cost of improving 
Eastleigh, where the location of the airport itself—piaced, as it is, 
near a prominent hill and practically surrounded by an i 
suburb of the city—renders it undesirable for extensive use by large 
aircraft in conditions necessitating instrument landings. 

Another consideration—constituting one of the main problems 
which would be involved—would be that of moving the numerous 
R.A.F, buildings, whose erection has cost about £4,000,000. One 

sible solution that has been kept in mind is that the R.A.F. 
ildings should be retained and a direct-access road constructed 
from Embakasi to the present site. 

Although the plan to construct a completely new airport was 
rejected by the Kenya Government several years ago, it now seems 
certain that the matter will have to be given further consideration 
if Nairobi is to remain a link in the London-Johannesburg route. 


ACCOUNTING EXPERIMENT 

UNDER the supervision of the I.A.T.A. Clearing House in 
London—whose manager, Mr. A. J. Quin-Harkin, suggested 

the idea—four European airlines have agreed to test a new method 

of accounting for traffic transactions between the companies them- 
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selves. The principle involves calculation in terms of the distances 
flown rather than the actual cash value of the tickets. The experi- 
ment is intended to eliminate thousands of man-hours now spent 
in reducing the inter-line transactions to currency-ex 
equivalents before sending them to the I.A.T.A. Clearing House. 
Instead, the companies will now account for sales of space on one 
another’s services in terms of kilometres, arrive at consolidated 
monthly balances by offsetting credits and debits, and multiply the 
remainders by an average price-coefficient in order to make a final 
cash settlement. 

The experiment has already begun with November clearances 
nents BORA and Swissair, while K.L.M. and D.D.L. will 
introduce their own transactions as the test progresses. For the 
purposes of the trial the clearance of inter-line transactions will 
continue by the present methods, but all transactions involving 
flights within Europe are being given a parallel clearance in terms 
of distance. 

The object of the test is to determine whether clearance in terms 
of kilometres will produce a result close enough to that reached by 
orthodox measures. If it does, I.A.T.A. believes that the com- 
panies can effect extensive savings in accounting c es and will 
eventually be able to extend the principle of distance clearances to 
other parts of their route networks. 


FREIGHT IN AUSTRALIA 


ALTHOUGH only ten “‘all-freight” aircraft were operating in 
Australia last year (seven DC-3s and three Bristol Freighters), 
the total of freight carried on domestic routes exceeded $1,000 tons. 
A.N.A. handled 29,154 tons and T.A.A. 13,746 tons, while even 
Ansett Airways, a comparatively small company with a limited 
field of operations, handled 3,500 tons. The total represents an 
increase of 1,000 per cent on the figures for 1945. In 1949 the 
total for all companies was 31,719 tons. 

This continued up-surge in the carriage of freight suggests that 
Australian operators will shortly be in the market for freighter 
aircraft of large capacity. Certainly, freight revenue is likely to 
represent an increasing proportion of the various airlines’ total 
revenue sources, A.N.A. has already admitted that freight 
accounts for as much as 30 per cent of its total income. 


THE CONVAIRLINER 340 


OINCIDENT with the announcement that United Airlines 
have ordered 30 of the new Convairliner 340s, the Con- 
solidated Vultee Aircraft Corporation has disclosed details of the 
performance and general arrangement of this type, which is an 
improved and enlarged version of the 240-A. 

Although the 340 is based on the design of the well-tried 240, 
it is in fact almost a new aircraft, having greater wing area, a longer 
fuselage, increased all-up weight, more powerful engines, higher 
fuel capacity and many interior-design improvements. Wing area 
is 920 sq ft, as compared with 817 in the 240’s wing; the increase 
is achieved by a span addition of 13ft 11in. The extra area, together 
with the new flap system, is intended to give better take-off 
characterigtics at s: airports. 

At comparative weights the new model reduces the required 
take-off runway length by 1,000ft. The higher aspect-ratio has 
made possible an increase in gross weight, amounting to 3,200 Ib 
over the 41,790 lb figure of the 240. To give additi range, 
integral fuel tanks contain an extra 150 gall, although at comparative 
range figures a 340 will — 2,000 Ib more payload at higher 
cruising speeds than would the previous version. ening 
the fuselage by 44ft has had the effect of allowing space for an 

extra four passenger seats and also gives 
a greater c.g. range to permit more 
latitude in loading conditions. Because 
of higher permissible cruising settings, 
the two 2,400 h.p. Pratt and Witney 
CB Series engines allow the 340 to 
cruise approximately 8 m.p.h. faster 
than the 240; they also give better 
take-off at high altitudes. 

Pressurizing and air-conditioning 
systems will incorporate a number 
of improvements, including a 
hydraulic clutch which automatically 
compensates for reduced engine 
speeds and so permits air-conditioning 


BRAZILIAN PRINCE: The first of the six 
Percival Princes ordered by the Brazilian 
airline, Aeronorte, is expected to be ready 
for delivery this month. The aircraft, 
which will be used on feeder services, have 
a 12-seat layout. The first machine, still 
wearing British registration lettering for 
test-flight purposes, is seen to be nearing 
completion in the bly shops at Luton. 
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while the aircraft is on the ground Other 
detailed improvements include better 
distribution of the cabin-ventilating air and 
a redesign of the distribution ducting, 
valves and temperature controls. A com- 
pletely new electrical system has also been 
fitted. As the accompanying diagram 
shows, a central electrical compartment is 
— abaft the co-pilot’s seat, to 
acilitate servicing of the major electrical 
accessories. The landing gear, also, is 
completely new and will incorporate a 
Decelostat unit to extend tyre-life by 


FLIGHT 


The 44-seat layout of the new Convairliner 

340 has been achieved by adding 44ft to 

the fuselage, External doors give direct 
access to the cargo compartments. 


TOILET 
/ 





preventing skidding (see Flight, February 
8th) 


With the object of giving the 340 
maximum flexibility of performance to 
meet operators’ needs for several years to 


























come, the manufacturers have so designed 





the aircraft that few modifications would be 
needed to convert it to turboprop power. 


THE CHARTER MARKET 


THe frequent dock strikes in this country in recent weeks have 
been the cause of a minor airlift between Britain and Sweden, 
and brokers’ reports indicate also that it is likely to continue 
throughout this month. Various cargoes are offering for heavy 
four-engined machines on the outward flights, while loads of 
reindeer meat are available for shipping back as ballast at rates 
comparable with those of surface transport. A total of nine Halifax 





flights and six York flights were arranged between England and 
Gothenburg in a recent week, carrying motor-car parts, machinery 
and glass insulators. 

The recent threat of a rail strike also brought a number of 
enquiries for heavy aircraft to stand by for flying newspapers to 
the North of England, Ireland and Scotland—very probably at 
short notice. 

U.S. buyers are, apparently, still keenly interested in peg 
American-built aircraft, and the purchase of a number of DC-3s, 
Lodestars and Constellations is already under negotiation. 


BREVITIES 


AUSTRALIAN airline pilots have recently been awarded pay 

increases ranging from 25 to 334 per cent. Under the new 

scales, senior captains of Skymasters-and Convairs will receive 

from £A1,586 to £A1,826 per annum. The lowest rates on the 

le are those for probationary first officers, who now receive 

£A606 instead of £A46o. 
* * * 

American Airlines are to purchase three further DC-6Bs in 
addition to the 14 already on order. The airline hopes that all 17 
machines, costing some $19,000,000 will be delivered this year. 
The aircraft are to be 52-seaters and will have six-seat lounges. 
When delivery is completed, American’s passenger fleet will com- 
prise 49 DC-6s, 17 -6Bs and 79 Convairliners, the largest 
post-war passenger fleet in the world. 

* *x * 

Judging from advance bookings already received, services from 
South Africa to Britain this summer are expected to break all 
traffic records. B.O.A.C.’s Johannesburg office reports reservations 
up to May, while Pan-American have booked passengers as far 
ahead as June. S.A.A. have also received heavy demands for seats 
throughout the early summer months, and a K.L.M. official has 
said that bookings for April and May have been in hand since last 
November. 

* * * 

Plans for transforming Orly, the international airport of Paris, 
into one of the world’s finest airline terminals were mentioned in 
an article in Flight of August 3rd, 1950. Now comes news of the 
first major step towards realization of the scheme. Under the 
Marshall Plan, counterpart funds amounting to 500,000,000 fr 
(about £500,000) have been allocated to the airport authorities for 
installing the necessary radar equipment and constructing essential 
sections of tarmac. Work will be started shortly. 

* + 7 

Aer Lingus have confirmed that the number of Viscounts which 
they have on order is four. When put into service they will be 
used on all of the company’s routes between Dublin and England 
and Scotland. Incidentally, Aer Lingus, recently scheduled 14 
extra DC-3s between Dublin and Edinburgh on one day to carry 
300 Irish supporters to the international rugby football match at 
Murrayfield. 

* * 

P.A.W.A. have come to an arrangement by which Eastern 
Airlines will operate, under charter between New York and Miami, 
aircraft of Pan-American’s Atlantic Clipper fleet which are now 
routed between New York and Florida without passengers. Pan- 
American will thus be relieved of the cost of ferrying empty air- 


craft between the two points while Eastern will be able to absorb 

additional traffic during peak periods over this high-density route. 

The agreement is said to be unrelated to present request by 

the two companies for approval of an inter-change agreement 

the Miami-New York route and certain routes in Latin America. 
'* * * = 

The Chief Justice of the Nova Scotia Supreme Court is reported 
to have reversed a jury’s decision to grant a mink-breeding 
company $10,000 damages as a result of the loss of a number of 
animals when a T.C.A. aircraft passed over the farm. It was found 
that the farm was established after the airline had begun operating 
on the route and the Chief Justice considered that, in any case, it 
was not the airline’s duty to ascertain the location of mink ranches 
or fly so high that engine-noise would not disturb the animals. 
This test case is regarded as being very important in Canada where 
there are, of course, numerous such farms; airline managements 
in several other countries, too, have been watching the proceedings 
with interest. 

* * * 

In October, 1950, the British national airways corporations 
carried some 99,000 passengers—31 per cent more than in the 
a month of the previous year. Two-thirds of this 
total flew on international services and the remainder on internal 
routes. Compared with October, 1949, passenger-mi rose 
by 39 per cent to 77,000,000, with corresponding increases in 
freight and mail ton-mileage of 41 and 25 per cent respectively. 
B.O.A.C.’s figure for Ly pee was 41.9 per cent ma 
than that for 1949, while B.E.A.’s total was 31.9 per cent. higher. 
* 


* 


British and Continental businessmen seeking markets for their 
products or new industrial sites in Canada are being offered the 
facilities of a new “industrial advisory service” set up by T.C.A. 

Under the plan, which is intended to help industrial and trade 
expansion in da, the company will arrange for representatives 
of British and Continental firms to receive the assistance of 
T.C.A.’s district managers in Canada in making local business 
—— Full information is obtainable from T.C.A. European 
Offices. . ms 

The Air Registration Board has announced two further issues 
of British civil airworthiness requirements. They are Section 
Engines and Propellors (Issue 2), and Section D—Aeroplanes 
(Issue 2). The pamphlets are obtainable from the A.R.B. Publica- 
tions Department at Greville House, 37, Gratton Road, Chelten- 
ham, Glos, and are priced at 4s and 7s 6d respectively. The 
published requirements are confined to basic airworthiness 
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matters, including the minimum equipment which has to be 
carried in stated categories. Requirements do not, however, pre- 
scribe additional equipment and instruments which must be 
carried in aircraft for specified flights in particular conditions; 
these are set out in Air Navigation Regulations. 


* * * 


On February 14th Philippine Air Lines celebrated their fifth 
anniversary. Since 1946 P.A.L. have flown a total of 32,000,000 
miles and carried 1,500,000 passengers with an unimpaired safety 
record. In addition, nearly 57,000,000 lb of cargo have been lifted. 
An enterprising tour which the company is now organizing is 
a 16-day shikar to the Chanda, Balghat and Mandla hunting 
districts of Central India. The tour, which has been arranged in 
conjunction with Jeena and Co., Ltd., one of Bombay’s leading 
travel agents, costs £431 5s per person, including shooting, with 
a reduction of over £100 per seat for parties of three or more. 


FROM tHE CLUBS 


Te Ultra Light Aircraft Association has now decided on the 
conditions which will govern the issue of its proficiency badges. 
A-bronze wings badge may be given if members can produce 
evidence of having completed a minimum of five hours’ solo on 
recognized ultra-lights; they must also undergo a practical test of 
flying skill and a technical examination. A blue enamel wings 
badge will be obtainable by members who have completed a 
minimum of 50 hours on ultra-lights and who hold a Private 
Pilot’s Licence. A silver wings badge will be awarded to those who 
have completed 100 hours of flying exclusively on ultra-lights; of 
this total, however, . hours may have been flown on gliders of 
not more than 1,200 lb a.u.w. Aspirants to silver wings rank must 
also produce a certificate of “‘competency to perform aerobatics” in 
suitable ultra-light aircraft, and must prove their ability to carry 
out routine instructions and minor repairs in accordance with 
manufacturers’ manuals. 

The Association’s highest award, a gold wings badge, will be 
given for flights which, in the opinion of the executive committee, 
are of outstanding merit. The first of these distinctions is being 
awarded to Mr. Peter Gooch for his flight in an Aeronca in July, 
1949, during the Spanish Rally. The honour of holding the first 
silver badge is to go to G/C. E. L. Mole (until recently chairman 
of the Association), whose experience and flying time on numerous 
ultra-lights certainly qualifies him for this award. 


A the annual general meeting of the Northamptonshire Aero 
Club, held in the club-house at Sywell airfield on February 
21st, the chairman, Councillor C. M. Newton, congratulated 
members on a successful year from both the flying and social 
vi ints. It was disclosed that 22 new flying members had been 
enrolled and 25 Private and Student Pilots’ Licences awarded. 
The annual totals of hours flown on instruction had risen by 78 
dual and 40 solo, an increase which was considered to be very 
satisfactory, icularly as it was completely accident free. 

The A.T.C. scholarship scheme is now reported to be running 
smoothly at Sywell and the club expects that, this year, more 
cadets will be allocated to it for training to P.P.L. standard. 


OUT OF DOCK: The last Hendy Heck in this country, G-AEGI, has 

finally emerged from the protracted convalescence which followed its 

argument with a Spitfire after last year’s King’s Cup race at Wolver- 

hampton. It suffered severe damage, and a suitable repair scheme was 

prepared only when its owner contacted Mr. Basil B. Henderson, who 

was responsible for the original design of the type. The Hendy Heck 
will be taking the air again shortly. 
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The price includes the cost of all hotels, transport, bearers, 
beaters, game licences, porterage and guides for the expedition. 


* * * 


In Eastern Australia, airline crews are experiencing difficulty in 
receiving 33 mc/s radio-range signals because of the simultaneous 
reception of distant range-stations using the same frequency. In 
some places interference is so severe that a station is ineffective as 
a navigational aid until the aircraft is within 30 to 40 miles of it. 
The cause is attributed to a propagation phenomenon known as 
“sporadic E-layer effect’, and apparently little can be done to 
counteract it. The Australian Department of Civil Aviation has 
warned crews of the need for establishing definitely that the 
signals being received are those of the desired station. Thirty 
V.A.R. ranges, which are unaffected by the layer and which use 
frequencies in the 112-118 mc/s band, will shortly be put into 
operation. 


FOR FRENCH CONSUMPTION: As mentioned on this page, a number of 
these neat little two-seat Sipa 901 trainers are shortly to be delivered 
to French flying clubs. The aircraft made its first appearance in 1948. 


A NUMBER of Sipa 901 two-seat trainers will shortly be 
delivered to flying clubs throughout France and the French 
Union. Nineteen machines have already been completed, ten of 
which are now undergoing delivery tests at Villacoublay. It is 
hoped that 40 aircraft will be ready by the end of March and that 
subsequently deliveries will be made at the rate of 15 per month. 

A photograph of this versatile little machine, which is powered 
by a 75 h.p. Minié engine, appears on this page. 


EVIDENCE of the valuable part which a personal aircraft can 
play in the work of a tea-planter comes from Mr. J. W. Collins, 
who recently returned to this country on holidav from Assam. 

In 1947, the year in which he learnt to fly, Mr. Collins pur- 
chased on his own initiative an Auster Autocrat, which he flew out 
to Assam with an ex-R.A.F. pilot as navigator. The aircraft was 
placed at the disposal of the plantation owners, and its constant 
use in subsequent months soon persuaded the company to take 
over the machine. 

An extensive earthquake which occurred soon afterwards gave 
the Auster an opportunity to more than justify its existence. In 
the floods which followed the earthquake, labourers sheltering in 
“‘leaf-houses” were fed and cared for by supply-drops of food and 
medical stores. 

In the early days of Mr. Collins’ ‘plantation flying,” landings 
were made on paddy fields, but landing strips were eventually con- 
structi:d and there are now 16 throughout the tea gardens. Dis- 
tricts which were completely isolated are now visited regularly for 
the purpose of delivering telegrams, mail and supplies. Although 
expert maintenance has not been available for the Auster, which 
has been used almost every day for business purposes, the only 
defect reported to date has been the fraying of a brake-cable. 

Flying over the tea areas has also enabled the planters to spot 
more easily the patches where the tea-plant is not growing satis- 
factorily and which, therefore, warrant a more detailed examination 
on foot. The checking of thefts of firewood, timber and thatch by 
natives outside the estates has been another part of the Auster’s 
work. On one occasion the aircraft crossed a 6,000ft saddle-back 
mountain to visit the Apa Tani plateau, between Assam and Tibet, 
inhabited by a race which has had little contact with the outside 
world. In fact, so useful has Mr. Collins’ Autocrat proved to his 
firm that it has since been decided to purchase an Autocrat and an 
Aiglet to improve communications throughout the tea gardens. 
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CORRESPONDENCE 


The Editor of “‘Flight’’ does not hold himself responsible for the views expressed 
by correspondents in these columns. The names and addresses of the writers, 
not necessarily for publication, must in all cases accompany these letters. 


The late R. O. Shuttle- 
worth in the famous 
Deperdussin mono- 
plane, discussed by 
i, S/L. L. A. Jackson. 


Historic Aircraft 


M* I be F ae mca to comment briefly on the letters from 
Mr. F. H. Coates and Mr. E. J. Arnsby appearing in your 
ws © > = ere anole ble of perfo: pleasan 
agree that the Avro was capable of performing a t 
range of aerobatics, po I have no doubt that G/C. Snaith, a 7 
i Avro pilot, who flew the 504 at last ’s R.ALF. 
display, would have liked nothing better. However, for the reasons 
mentioned by Air Cdre. Wheeler in his article in Flight of 
February 8th, it was not possible to do this. 

With regard to the Shuttleworth rdussin’s engine, I am 
afraid that Mr. Arnsby is in error. The Y-type Anzani at present 
fitted is the same one that he saw at Heathrow in 1937 and, indeed, 
it is the original motor gg pork ne when the previous 
owner bought it in 1913. jose a photograph showing the late 
Mr. R. O. Shuttleworth in the sackian at Gatwick circa 1937. 
The absence of the auxiliary exhaust ports will be noted. Perha 
he. Atmaby in thinking of the fexayye Ansaal Guia to te 
Shuttleworth Bleriot XI, which has the extra exhaust ports in the 


walls. 
In the early days alterations and modifications appeared almost 
as quickly as they do to-day, and it is seldom ible to state 
categorically that this or that variant is absolutely representative 


of any particular . 
Old Warden, Bek. 
The Horsa’s Load 


I FOUND your article “Ferry to Ambassador,” in the 
February 23rd issue, most interesting and informative. There 
was, however, an error in your data concerning the Horsa glider, 
which, I feel sure, you will wish to correct. 

The troop-carrying capacity was given as 15 fully armed men. 
In actual fact, the Mk 1 originally carried 32 “bods,” and sub- 
pon gs an extra seat was fitted, bringing the total to 33 plus the 
two pilots. 

Possibly there. was some confusion with the American Hadrian 
or Waco, the capacity of which was 15. 
Birmingham 26 Eric Hitt (ex-G.P.R.). 

[The manufacturers state that the military load of the Horsa, 
including the seating accommodation, was 6,900 Ib. Since a 
standard paratrooper, fully equipped, weighed 237 lb, the number 
which could be carried may be determined as 29 though the 
official number, it seems, was 28, plus the two pilots.—Ep.] 


International Navaids 


N reply to my recent letter Mr. Powell (February ey has 

raised the question of Flight Logs and the accuracy of V.O.R. 
It would be quite simple to produce a map presentation with 
a V.O.R./D.M.E. system on a non-distorted map, but I think the 
concensus of opinion amongst pilots is that a course to steer and 
distance to go to a given position are preferable to a position-fix 
from which this information has to be worked out. 

The Airborne Instrument Laboratory’s published report on the 
V.O.R. divides the errors into a*number of distinct components, 
which may be summarized as follows: (a) A ground-station error 
which can be compensated for by calibration; (6) a receiver error 
which is less than plus or minus 1 deg when properly adjusted; 
and (c) a non-systematic error which varies so rapidly that its 
effect on the aircraft course is much less than the instantaneous 
magnitude of the errors would imply. (See Airborne Instrument 
Laboratory Report, Vol. 1, page 115). 

In any case, the four-course M.F. range system now in use 
caters for much higher traffic-density in America than will apply 
in Europe for many years to come. The V.O.R. will allow for still 
further density. The limiting factor here will surely be the traffic- 
handling capacity at airports rather than accuracy en route. 

In giving details of the Decca track guide and the integrated 


L. A, JACKsoNn. 


track range Mr. Powell does not altogether answer the queries of 
my letter. The track guide on trunk routes only gives a bearing 
which can also be obtained either from M.F., A.D.F., or a homing 
display on the D.M.E. It is difficult to see how the integrated 
track-guide will be any cheaper than the four-station Decca chain, 
because of the difficulty of locking the “distance” slaves, which 
will have to be at least 250 miles from the track-guide pair. Such 
information as is available on radio interference levels and p ga- 
tion conditions in the tropics leads me to the view that it is unlikely 
that locking could be carried out in the normal fashion, and 


that land lines or beamed radio links would have to be employed. 
In either case the expenditure must inevitably be high. 
Edinburgh. Ww. 


Ranks On Recall 


How true is your leader of February 8th about the R.A.F.V.R. ! 
This week I received a letter asking me to volunteer for 
flying-instruction duties with the R.A.F. for a period of 18 months 
or more. I cannot consider the question as, although I had almost 
34 years’ commissioned service with the R.A.F. before leaving as 
a flight lieutenant and an A.1 instructor, plus three years in the 
R.A.F.V.R., I am now offered only the rank of flying officer, i.e., 
asked to spoil my civilian career in order to occupy that rank. 

For the last three years I have, in effect, done a 6}-day week— 
54 as a chartered accountant and one as a flying officer in the V.R. 
And for what? To be asked to lose a considerable sum—several 
hundred pounds? I might add no gratuity appears to be offered for 


18 months’ service. 
Wolstanton, Stoke-on-Trent. Stim FLyinG Ticers. 


(Our correspondent is correct in his remark about gratuities— 
the grant of 4 125 per annum applies only for short-service 
engagements of three sc and over. It is understood that the 
amount of a proposed bounty for 18-month engagements has not 
yet been decided.—Ep.]} 


Keeping The Flag Flying 

I READ in your editorial in the February 23rd issue of Flight 
that “. . . for the first time since the old Calcutta biplanes flew 

out along the Empire routes our maritime nation is without its 

universally admired fleet of merchant flying-boats. . . .” 

Please allow me to contradict you. Our proud maritime nation 
has a fleet of civil flying-boats—albeit a small one and operated 
under private enterprise. But this company’s servants, from board 
to junior employee, believe in them. 

Aquila are now operating Hythes to Madeira, twice 
from Southampton and once weekly from Lisbon. This mon! 
the services are being stepped | to three times ej from 
Southampton and in April they will be twice weekly from Lisbon. 
At the beginning of April, therefore, there will be ten movements 
a week in Madeira, five in and five out. Is there not, therefore, a 
small merchant fleet of British flying-boats? It is true that in May 
the services ae will be reduced, but other services 
are in the offing—e.g., to the Islands. 

Prospects for the flying-boat to an all-time low level last 
November, when B.O.A.C. withdrew their Solents and my 
company were operating mays f once every three weeks between 
Southampton and Madeira. I am certain, however, that they are 
now on the rebound and will soon regain their rightful place in 
British civil aviation. 

W.1. Barry T. AIKMAN, 
Managing Director, Aquila Airways, Ltd. 


Festival Railplane 


AY I answer Mr. J. R. Dixon’s remarks under the heading 
of “Noisy Project” in Flight of Feb 23rd? My idea was 
essentially for a show piece; the passenger side of it was incidental. 
The Benny railplane was built some 20 years ahead of its time. 
The novelty of the machine even to-day might have given that 
added touch of ingenuity to the exhibition, and if powered by jet 
turbines it might have been good publicity. I quite realize the 
noise factor and the inefficiency of slow-speed operation; I merely 
say again that the idea of operating such a coach over some circuit 
or other would have been another “first’”’ for Britain. 
Shepperton, Middx. R. RUSSELL, 
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Do you know your airfields? 


UP aii eater 


. 


RE RARE 


Recognize this airfield? It’s No. 8 inthis 
series of puzzle photographs. You'll find 
the answer below on the right.* 


To numerous charter companies and flying clubs, to the 
pilots of twenty-three international airlines, the Aircraft 
Servicing Vehicles of the Shell and BP Aviation Service are 
a familiar sight. At twenty-five aerodromes throughout the 
country you will find this service on duty all the year round. 


Shell and BP Aviation Service 


Shell-Mex and B.P. Ltd., Shell-Mex House, Strand, W.C.2. 
Distributors in the U.K. for the Shell 
and Anglo-Iranian Oil Groups. 
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FLUID 
LEVEL 
SWITCH 











This new Switch can be used in conjunction with 

a warning lamp or flag indicator to indicate a pre- 

determined level of fluid in a tank. Other applications 

are that of a refuelling cut-off switch, under special con- 

ditions, or a pump cut-off switch for ‘tank empty’ conditions. 

Alternative terminal connections are provided for either ‘make’ or 

‘break’ contacts with a positive snap action. It may be fitted on the 

top, side or bottom of the tank. The Fluid Level Switch is suitable for 5 amp. 

24 Volts non-inductive load and data sheet C.503 which gives full technical 


details and dimensions, is available on request. 


| \ AIRCRAFT 
\ INSTRUMENTS 
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THE AVIATION DIVISION OF S. SMITH & SONS (ENGLAND) LTD 








CRICKLEWOOD WORKS LONDON - NW2 ENGLAND 


Sole Sales Distributors for 
KELVIN & HUGHES LTD +» BARKINGSIDE AND BASINGSTOKE 








FLIGHT, 9 March 1951 


SERVICE 
AVIATION 


Royal Air Force and 


Naval Aviation News 


N the successful conclusion of the 
delivery of 44 Vampires §s to re-equip 
fighter squadrons of Far East Air Force, 
Marshal of the R.A.F. Sir John Slessor, the 
Chief of the Air Staff, has sent the follow- 
ing message to the A.O.C.-in-C., Trans- 
rt Command, Air Marshal Sir Aubrey 
wood : 

“Please convey my congratulations to all 
who have played a part in the F.E.A.F. 
Vampire ferry operation. This operation 
(in probability the longest of its kind 
undertaken with jet aircraft) has been com- 
pleted according to schedule and without 
serious mishap. This reflects great credit 
on air and ground personnel alike. 

“All concerned may rest in the know- 
ledge that they have partaken in an experi- 
ment which has shown that modern fighter 
aircraft can be ferried over long distances 
through all types of weather conditions. In 
consequence of this the mobility and flexi- 
bility of our jet fighter force has been 
greatly increased.” 

The Vampires were flown—by pilots of 
Transport Command Ferry Flight—from 
Chivenor, Devon, to Changi, Singapore. 
The journey, of 8,850 miles, was made in 
18 stages through 11 different countries. 
From Chivenor, the aircraft flew to 
Fayid, Canal Zone, via Dijon, Istres, El 
Aouina (Tunisia), Castel Benito and El 
Adem. At Fayid, they were assembled in 
convoys of six, and flew, with a Mosquito 
navigational escort for each convoy, to 


“Flight"’ photograph 


PACIFIC WAR-STATION: The flying-boat moorings at Hong Kong; on the buoys are seen four 
R.A.F. Sunderlands, a U.S.N. Mariner and an air-sea rescue launch. In the background are the 
runways of Kai Tak and the town of Kowloon 


Changi, via Mafraq (Jor ; Habbaniya, 
Bahrein, Sharjah (Persian Gulf), Mauripur, 
Palam, Kampur, Barrackpore, Mingalador 
(Burma), Don Muang (Siam) and Butter- 
worth (Malaya). 

The arrival at Changi of the first six 
Vampires, which made the journey from 
Britain in just over 27 hours’ flying time, 
was described and illustrated in Flight of 
December 14th, 1950. 

Commenting on a newspaper report that 
“British jets are expected to be in action 
over Korea very soon,” the Air Ministry 
says that no plans have yet been made for 
the operational deployment of R.A.F, jet 
aircraft in Korea. However, the Royal 
Australian Air Force has ordered 36 
Gloster Meteor 8s. Some are believed to 
have been delivered and may see action 
over Korea shortly with No. 77 Squadron, 


For Training In Canada 
Te second party of National Service 
cadet-pilots, 30 in number, for train- 
ing in Canada were due to leave Lyneham 
by Transport Command last Tuesday. 
They were accompanied by the first five 
N.S. navigators to be posted to the 
R.C.A.F. for training. Twenty more navi- 
gators will fly to Canada by B.O.A.C. on 
March 11th. The first party of National 
Service pilots left England in January and 
are now training at Gimli, near Winnipeg. 
The navigators will be posted to Sum- 
mer side, Prince Edward Island. Further 
parties of aircrew cadets—Regulars 
and National Servicemen—will leave for 
Canada at intervals through the year. 


R.A.F. “Ideal Home” 
AN Air Ministry stand at the Daily Mail 
Ideal Home Exhibition which opened 
at Olympia this week shows the type of 
kitchen—with built-in fittings and labour- 
saving devices, and with dining-room recess 
—provided in airmen’s married quarters 
now being built for the R.A.F. Two other 
rooms show the type of kitchen and furni- 
ture provided in married quarters for the 
R.A.F. in 1931, and for the Royal Flying 
Corps in 1913, and a third gives an impres- 
sion of what a kitchen in Service married 
quarters might have looked like a century 
ago. 


Hastings for New Zealand 


OR re-equipment of the R.N.Z.A.F., 
the New Zealand Government has 
ordered from Handley Page, Ltd., a 
number of Hastings transports. First 


CO-ORDINATION CHECK: With the increased 
demand for aircrew, the Combined Selection 
Centre at Hornchurch is receiving an increased 
flow of candidates. Typical test-apparatus, 
seen in use, consists of a control column with 
which candidates attempt to keep a spot of 
light in the centre of a screen. Flashing red 
lights, which have to be switched off by a 
“throttle,” add to the difficulty. 
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PARIS PARTY: Among those present at the recent opening of the R.A.F. Association’s new continental H.Q. in Paris were (left to right): Air Marshal 
Sir Richard Peck ; Marshal of the R.A.F. Sir John Slessor; A. V.-M. George; Gen. Larminat; and M. Livry Level, formerly R.A.F. and now a Deputy 


SERVICE AVIATION... 


deliveries are expected towards the end of 
this year. Hastings C. Mk 3s have been 
ordered. This version has the later Her- 
cules 737 engines, which should confer 
better performance and reliability. 

Both the Hastings 2 (as now being 
delivered to the R.A.F.) and Hastings 3 
have an all-up weight of 80,000lb, com- 
pared with the 78,ooolb of the Mk 1. 
Payload thereby benefits by an increase of 
9 per cent, and ultimate range is extended 
to 4,000 miles. 


Navy’s Rugby Success 


BY beating the Army fifteen 11-3 points 
at Twickenham last Saturday, the 
Royal Navy became the winners for 1951 
of the Inter-Services Rugby Football 
Tournament. It was a well-deserved win 
by the livelier team. Previously the Navy 
had beaten the R.A.F., 6-5 points. It is the 
Navy’s first success since the war. The 
R.A.F. meet the Army in the final match 
of the Tournament at Twickenham on 
March 31st. 


of Paris. 


Mobile Radio Exhibition 
A MOBILE radio servicing exhibition, 
devised by the R.A.F. Central Servic- 
ing Development Unit, is now engaged on 
a three-month tour of radio and radar 
factories all over the country. Its purpose 
is to give to the industry a more complete 
picture of the total radio installation in 
modern military aircraft and to acquaint 
designers, by personal contact, with the 
problems involved in maintaining the 
complicated equipment in efficient working 
order, using National Service manpower. 
Examples of specific good and bad design 
from the servicing aspect are displayed in 
three mobile classrooms, exhibits being 
labelled in red to denote bad design, or in 
green to indicate good design. Makers’ 
names are not shown. 

A team of experienced N.C.O.s, under 
the command of a flight lieutenant, is 
travelling with the exhibition. It is con- 
sidered that the spoken word is even more 
valuable than the exhibits themselves in 
putting over the problems and in suggesting 
improvements. 

The radio industry welcomed the sug- 
gestion that the exhibition should visit 
factories. The London area has already 
been covered, and during the next few 
weeks the exhibition will visit factories in 
Salford, Manchester, Edinburgh, Rugby, 
Leicester, High Wycombe and Ilford. 
Altogether 28 factories are being visited. 

In recent years the R.A.F. has devoted 
much attention to simplifying the servicing 
of aircraft. Static aircraft exhibitions have 
been arranged at which representatives of 
the aircraft industry could see examples of 
how thoughtless placing of equipment 
requiring frequent attention could create 
difficulties for the maintenance crews. The 
new mobile exhibition represents the first 
attempt to deal specifically with radio and 
radar equipment. It is also the first time 
that equipment has been taken to the 
industry at its own factories for demonstra- 
tions of this type. 


Air Ministry Appointment 
'HE appointment is announced of 
A.V.-M. R. G. Hart, C.B., C.B.E., 
M.C., as Director-General of Technical 
Services (II) at the Air Ministry. He 
succeeds Air Marshal C. W. Weedon, 
whose appointment as Controller of 


ROTARY RESCUERS: The R.C.A.F. is using 


‘Sikorsky helicopters as part of its Search aod 


bers of a helicopter- 





Rescue org 


crew pictured during a recent search are Cpl. 
Burrow, L.A/C. Greenough and S/L. McLeish. 


Engineering and Equipment was 
announced recently. A.V.-M. Hart, who 
is $2, has commanded No. 90 Group since 
February, 1949, and was previously 
Director of Technical Policy at the Air 
Ministry. 


R.N.V.R. Flying Time 


DURING 1950, the four R.N.V.R. air 
squadrons flew a record total of over 
7,000 hours. The greatest individual total 
—2,749 hours—was contributed by the 
largest squadron, No, 1832 at Culham, 
which made 176 deck-landings during its 
ten-day spell of carrier training in H.M.S. 
Theseus. 

The only R.N.V.R. anti-submarine 
squadron, No. 1830, is equipped with 
Fireflies and is based at Donibristle, near 
Dunfermline. No. 1830 Squadron’s 1,851 
flying hours during 1950 included a flight 
by 16 of its aircraft to Malta, via illes 
and Rome, for annual training. This 
consisted of anti-submarine exercises with 
the Mediterranean Fleet. The unit’s non- 
aircrew members were flown to Malta in 
a chartered Dakota. 

Flying times of the other two squadrons, 
Nos. 1831 (Stretton) and 1833 (Bramcote), 
were respectively 1,471 and 1,031 hours. 
Both took part in inter-Service exercises 
during the year and 1833 Squadron went to 
sea in H.M.S. Illustrious. 

The R.N.V.R. squadrons, other than 
No. 1830, are equipped with Seafires. 
A second Firefly squadron, however, is 
now being formed at Culham and will 
eventually be based at Ford. 


Reunions 


R+~.. Stations Hurn, Harwell, Riven- 
hall, 38 Group and Airborne Forces 
Old Comrades Association.—Annual re- 
union dinner at the Paviours’ Arms, West- 
minster, London, on Saturday, April.7th,, 
at 1900hr. Details from W. Scrivens, 
$4, Lombard Street, London, E.C.3. 


* * * 


Headquarters Bomber Command Asso- 
ciation of Officers.—Sixth annual reunion 
at H.Q., Bomber Command, High 
Wycombe, Bucks, on Saturday, May roth, 
1951. Details from the Hon. Secretary of 
the Association at the above address. 

* * * 


H.Q. 44 Group and O.A.C, Gloucester. 
—Third reunion dinner (stag) for officers 
on Friday, March 16th, 1951. Details from 
T. Morris, 17, Hyde Park Street, Lon- 
don, W.2. 
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Canberra 


We are proud to announce that our flexible fuel 
tanks helped the Canberra jet bomber on her 
recent record breaking east to west, non-stop, 

Atlantic flight. 


FIREPROOF TANKS LTD. 


THE AIRPORT, PORTSMOUTH 
TELEPHONE: PORTSMOUTH 2367 & 2368 














& 
THE COLLEGE OF 
AERONAUTICAL 
AND AUTOMOBILE 


ENGINEERING 
(The Chelsea College) 


Complete practical and technical 
training for éntry to Civil and 
Commercial Aviation or the 
Automobile Industry. 
Entry from School-leaving age. 
Training for 
AIRCREW TECHNICAL EXAMINATIONS 
(issues and Endorsements) 
Syllabus from Bursar 
Sydney Street, Chelsea, S.W.3 
Telephone: FLAxman 0021!. 





tenacity 


FOR THE 
AIRCRAFT INDUSTRY 


Surridge’s “G.P."" Cements re- 
main permanently tenacious in the 
face of all hazards of vibration, 
water, anti-freeze mixture, etc. 
Their powerful bonding action 
does not deteriorate with age and 
their enduring elasticity prevents 
any cracking or loosening. They 
are particularly recommended for 
the effective, trouble-free ad- 
hesion of rubber to metal, wood, 
fabric and linoleum. 

For prices and samples, or special- 
ist help with any adhesive problem 
in the Aircraft Industry, write to 
us today. 





& For the water- 

proof sealing of 
cupola panels, win- 
dows and screens, use 
SURRIDGE’S 
GLAZING 
COMPOUND 
Number 12. 
Resistant to vibration 
and anti-freeze. 

















SURRIDGE'S 


SURRIDGE’S an a’ 
& ae 


PATENTS LTD. 
= (CEMENTS 
Croydon Road, 


Elmer's End, 
Beckenham, Kent. 
Tel., Beckenham 0168. 





BLACK, Number Ii 
WHITE, Number liA 
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UNUSUAL PROBLEMS 
SOLVED with Beskik 











neTON 


in your cupboard? 


GENUINE skeletons for use in medical schools, 
being scarce and expensive, plastic skeletons are now 
being manufactured. An early manufacturing difficulty 
was to find an adhesive that would join the various 
plastic parts. The problem was solved with special 
grades of Bostik adhesive. This out-of-the-ordinary 
example of Bostik’s application to industrial needs may 
remind you that in your business, there might be a 
definite use for one or more of the scientifically tested 
products in the Bostik range of adhesives and sealing 
compounds. Write to B. B. Chemical Company Ltd., 
Ulverscroft Road, Leicester, with brief details of your 
industrial adhesive problem. 


There might well be a use for 


Beskik 


Industrial Adhesives and 
Sealing Compounds in YOUR Business 
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Have you got 
the right connections? 


Even the best-designed fuel-run can hold up refuelling 
operations if the method of connecting one pipe to 
another causes restrictions. The F. R. Pipe Connector, 
although designed specifically for pressure-refuelling 
systems, has proved itself the ideal connector for use in 
fuel systems generally. The F. R. Pipe Connector is listed 
in $.D.M.133, Provisional Issue 2, Section 2 0). and 
included in A.D.M. 275, Schedule of Sponsored Articles. 


% Note the following advantages of the 


F. R. PIPE CONNECTOR 


A degree of flexibility oats axially 
and radially. Wide temperature range (70° to 
No captive end fittings. -70° C.). 
Low weight and compactness. Easy connections in confined 
No special pipe end fittings. Large range of sizes, from }” to 4”. 


No restrictions to flow. 


Pressure refuelling equipment 
FLIGHT REFUELLING LTD 
ENGLAND 


if you are having trouble with your connections, write to us : 


FLIGHT REFUELLING LIMITED 
Tarrant Rushton Airfield - Blandford - England. Tel: Blandford 501 


NEWTON - DERBY 
Re antl 








Manufacturers ¥of : 


AIRCRAFT GENERATORS 
ROTARY TRANSFORMERS 


and 


AUTOMATIC CARBON PILE 
bo a im E REGULATORS 


ELECTRICAL PLANT 
SPECIALISTS 








fs 
NEWTON BROTHERS cocrey’ LIMITED 














THE EXPERIENCE OF TODAY APPLIED TO THE PROBLEMS OF TOMORROW 


CON 


Electro-Pneumatic, Hydraulic and Fuel Valves, 
Pneumatic Jacks, Pressure Switches and Control Valves, 
Thermostatic Inching Controls, Cabin Heater and 
Temperature Control Equipment, Seamless Metal Bellows 
and Packless Glands. Gate Valves and Time Switches. 


MASTER CONTROLS 
by 
TEDDINGTON CONTROLS LTD. 


CEFN COED, MERTHYR TYDFIL, SOUTH WALES 











Only one minute after they drive away from the aerodrome . . . 
deaf to further orders, to an urgent change of plans, to a few 
words which could save a life, or time, or money. If only 
you could have spoken. . . . Well, now you can, at any time, 
at once, to your Control Points, Fire Centres, Luggage 
Points and Ambulance Unit —and to all your transport — 
with a G.E.C. v.H.F. Radio Telephone. You can have 
literally your own private two-way Broadcasting Station; 
and the vehicle installations can also be used as a public #e 
address system. A god set this, compact, utterly reliable # 
and as simple to work as a telephone — built with all the 
enormous technical skill of the General Electric Company. 
The G.E.C. Radio Telephone won’t stop emergencies 
turning up, but it will give 


you an entirely new power in 

handling them. Please write 

banding them. Plcae write (BIL GP @ SMT Gall V.1.F. RADIO TELEPHONE EQUIPMENT 
wea 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, 




















General Sundries for 
the Aircraft Industry 
by 
RUBERY OWEN 


Precision to fine limits, combined with speed of 
production, make Rubery Owen the leading manufac- 
turers of General Sundries for the Aircraft Industry. 
RUBERY, OWEN & CO. LTD., DARLASTON, STAFFS. 
A member of the Owen Organisation 


LONDON, BIRMINGHAM, COVENTRY, MANCHESTER, SOUTHAMPTON, WREXHAM, GLASGOW, 
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WYNN ) 


Approved Stockists of all types of 


AIRCRAFT 
INSTRUMENTS 


both British and American 


also 


AIRCRAFT ELECTRICAL ACCESSORIES 


€ Immediate delivery in quantities » 


Released 


to AJl.D. or 


A.R.B. requirements 


E.D.WYNN & CO. 


INSTRUMENTATION ENGINEERS 


MONTPELLIER DRIVE 
CHELTENHAM 


Telephone: 3264 


Telegrams: Wynn, Cheltenham 








Used in the manufacture of : 


AMBASSADOR 
APOLLO 
ATTACKER 
BRABAZON 
CANBERRA 
COMET 
FAIREY 17 
HAWKER P 1081 
HERMES 
PRINCESS 
S.B.3 
VAMPIRE 
VISCOUNT 
WYVERN 


Designers find wider creative scope— 
output rises and production costs fall 
with the Chobert system of rapid 
riveting. Rivets in both LIGHT 
ALLOY OR STEEL UP TO 3” DIA. 
are automatically placed (pneumatic- 
ally or mechanically) at speeds up to 
2,000 rivets per hour—every SHANK 
EXPANDED FOR PRESSURE FIT. 
Although the rivets are placed “Blind” 
and only one side of the work need be 
accessible, “CHOBERT”’ rivets can be 
pinned to give PERFECT SURFACE 
FINISH 





AVDEL 
SHEET GRIPPERS 
FIXED IN A FLASH 


TROUBLE-FREE EQUIPMENT 
AND A 24 HOUR SERVICE 





AVIATION DEVELOPMENTS LTD. 


Kingsbourne House, 


229/231 


High Holborn, London, W.C.|, 


Tel.: CHAncery 8601 (8 lines). 
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When asked, as we frequently are, 

What do you do at Airtech? 

we often reply: 

We are renderers of unusual services 


Having our own aerodrome, adequate hangar space, weli 
equipped workshops and design office with a staff of versatile 
technicians and skilled engineers, there are few tasks which 
we cannot tackle with enthusiasm and at reasonable cost. 


As an example, 
here is one of our renderings— 


Mlustration shows a HERCULES power plant ingeniously 
and very securely attached in the bomb bay of a HALIFAX 
aircraft for delivery to Pakistan. Design and manufacture 
of equipment for this unusual task was carried out at 
Thame Airport. 


So, if you ever have need of 
unusual aeronautical engineering services, 


AIRTECH 


is the name 


AIRTECH LTD., AYLESBURY and THAME AIRPORT, HADDENHAM, BUCKS 
Telephone: AYLESBURY 1163 


® 
ad 
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STEEL STRIP 


SHEETS AND: SECTIONS 
1 TO'AtED. SPECIFICATIONS 


HABERSHON 


ROTHERHAM 
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BOLTON’S 


Phosphor Bronze Bars 
Copper Strip 


and Brass Bars 


are incorporated in 


The “English Electric” 


CANBERRA 
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THOMAS BOLTON & SONS LTD. 
Established 1783 
Head Office: Mersey Copper Works, WIDNES, LANCS. 
Telephone: Widnes, 2022 Telegrams: Rolls, Widnes 
London Office and Export Sales Department:—. 


168 Kegent Street, W.1! Telephone: Regent 6427/8/9 
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The SUPERMARINE 
WORKS oF 
VICKERS-ARMSTRONGS 


LIMITED 


require staff for an interesting programme of 
work on High Speed Aeroplanes as follows: 
Senior Mechanical or 
Structural Engineering Draughtsmen 
Senior Electrical or Radio Draughtsmen 
Jig and Tool Draughtsmen, Loftsmen 
Stressmen of Engineering degree standard 
Aerodynamic assistants (Male and Female) 
of degree standard. 


For the above posts practical experience in 
aircraft shops and design offices is preferable. 


Lik ° 





Apply:—Stating age, quali ‘ ipproximate salary 
_ required, to 
Personnel ‘Manager, Vickers-Armstrongs Limited, 
Supermarine ;Works, Hursley Park, nr. Winchester. 








_ INSURANCE COMPANY LIMITED 








THE 


BRITISH AVIATION 


UNDERWRITER & PRINCIPAL SURVEYOR 


CAPT. A. G. LAMPLUGH 


C.B.E., F.R.Ae S., M.LAe.E. 


HEAD OFFICE 


3-4 LIME STREET, LONDON, E.C.3. 


Telephone: Mansion House 0444 


BRANCH OFFICES 
MONTREAL JOHANESBURG 


Room 201, Room, 61, 
276 St. James 
Street West, Loveday Street, Telephone: 

Tel.: Lancaster 61/35 Tel. : 33-3048 Marine 7496 


TORONTO CALCUTTA BRUSSELS 

145, Yonge Street, 2 Hare Street 99 rue de la Loi, 

Telephone Telephone Telephone 
Adelaide 3221-2 City 6266 2 112537 


VANCOUVER 
626 West Pender 
London House Street, 
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ILLUSTRATING 


an Isthmus in Istanbul 





This is why Skyhi 
HYDRAULIC 
AIRGRAFT JACKS 


are standard equipment in 


the R.A.F. for the main- 
tenance of their aircraft 


Also SKYHI equipped are 
the BRABAZON, the COMET 
and the BLACKBURN GAL60 
WILLIAMSONS 
AIR SURVEY 


EQUIPMENT 


Y 
Generaty, these two do exactly as they 
please and if someone tries to stop them they 


go away and do it somewhere else. They keep HYDR AULIC 


this up for fifty or sixty years. In that time 


there is really no excuse for not helping them- AIRCRAFT sACKS 


selves to straighten out their Survey problems 





are used by all the leading 
aircraft manufacturers 


WILLIAMSON throughout the world 


Manufacturing Company Limited ‘ 
Photographic Engineers % K Y H i L 4 a | , T E D 


LONDON SKYHI WORKS 
In Canada : Williamson Company of Canada Ltd., Toronto, Canada WORTON ROAD, ISLEWORTH MIDDX 


with Williamsons Air Survey Equipment: 
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MOST THINGS TO MOST PLACES... 


Y ENGINEERS NEEDED 
Wg IN THE UNITED STATES 


The fast KLM freighters carry freight in almost 
every category to all the principal markets 
of the world. Expert handling by highly 
trained KLM staff safeguards even the 
most fragile goods in flight. Sending 
freight by KLM means a great saving in 
packing charges since even the heaviest 
consignments need only light 
protective packing. 


“> 


Ask your Freight Agent for all 
particulars of this service, or contact 
KLM Royal Dutch Airlines (Freight 
Division), LONDON, Swi (Tel. SLO 3488) 
and at Birmingham, Manchester. 
Glasgow and Dublin. 


ANS 


KLM 


ST. LOUIS, (3), MISSOURI, U.S.A. 
J, 3 Y 


FLIGHT 





FOR WORK ON 


HELICOPTERS 
PROPULSION DEVICES 
~ 


Numerous vacancies for qualified men 
in all phases of research, develop- 
ment, and design of Helicopters, 
Ram-jet engines, and turbojet re- 
heat units (afterburners). 


Top starting pay . . . rapid advance- 
ment based on individual merit . . . 
liberal employee benefits . . . bonus 
for extended work week. 


Send complete resume of training and experience to:— 


MCDONNELL AIRCRAFT CORPORATION 


P.O. BOX 516 

















THE BRISTOL 
AEROPLANE COMPANY LIMITED 


desires the services of a number of 


QUALIFIED DESIGNERS AND TECHNICIANS 
for work at Bristol in the 
Department of the Deputy Chief Engineer, 
Dr. S. G. Hooker 
on new projects of the highest importance. 

The fields to be covered are:— 


(a) THE DESIGN AND DEVELOPMENT OF GAS 
TURBINE ENGINES. 

(b) THE DESIGN AND DEVELOPMENT OF CON- 
TROL SYSTEMS AND HIGH-SPEED AUXILIARY 
EQUIPMENT. 

(c) THE STUDY OF SUBSONIC AND SUPERSONIC 
AERODYNAMICS APPLIED TO THE DEVELOP- 
MENT OF AIR INTAKES AND COMPRESSORS. 

(4d) THE DEVELOPMENT OF HIGH-INTENSITY 
COMBUSTION PROCESSES IN HIGH-VELOCITY 
AIRSTREAMS. 

Experience in DESIGN and DETAIL DRAUGHTING or, 

alternatively, University Degrees in ENGINEERING 

MATHEMATICS and PHYSICS are good qualifications. 

Energetic and ambitious engineers appointed to these 

posts are assured of extremely interesting work with 

exceptional opportunities in a field of high and expand- 
ing activity. First-class Pension Scheme in operation. 

Apply (by letter) to: Personnel Manager (Engine 

Division), Filton House, Bristol. 





ASSOCIATED 








“One of the finest books on photography ever written” 


THE COMPLETE AMATEUR 
PHOTOGRAPHER 


By Dick Boer, edited by 

A.L. M. Sowerby B.Sc. F.R.P.S. 

Described by a Past President of 

the Royal Photographic Society 

as “One of the finest books on 

photography yet produced,” this 

work provides a comprehensive in- 

troduction to the art and technique 

of photography for amateurs who 

want to progress and for those study- 

ing photography as a profession. It 

deals simply and straightforwardly 

with both the science and the 

art of photography, showing the 

SOND snk ue: teeing bs beginner what subjects to take 

pages of colour plates, 262 and avoid, and how to use his 

an oa camera to make photographs that 
21s. net By post 21s.8d. —_ are really worth having. 


Obtainable from all booksellers or direct from:— 











DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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PRESS DAY—Classified advertisement ‘‘copy’’ 
should reach Head Office by FIRST POST 
THURSDAY for publication in the following 
week's issue subject to space being available. 
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CLASSIFIED ADVERTISEMENTS 


Contracts, and a = Notices. 


Each 
Fonda 8.E.1. 





Rates. 3/- per line, minimum 6/-, —— line contains 6-7 


is charged ben od must be counted. All —— 
a hou be addressed to SLIGHT Classified Advertisement Dept., Dorset. House, stamford Street, 


words, Special rates for Auctions, 
blic Announcements, Tenders 4/- per line, a 8/-. 
vertisements must be strictly 


its should be made payable to Iliffe & Sons, Ltd., 





Panes Sane ae Minayies eae Oe yee it for 
and crossed & Co. 


‘who use these columns regularly pe athewred 0 Stead 8%, Be 2, 10% for 26 and 15% for 
particula! application. 


Trade Advertisers 
52 consecutive pea orders. Full 
Box Numbers. For 


cneae Oe & weene in ti eta Se Outage he cont of, 
Replies should be addressed to 


vertisement 
look 8.E.1. 


rs will be sent 0: 
the convenience of private advertisers Box. Number facilities are available at 


an additional 
registration Postage, which must be added to the 
“Box 0000, c/o Flight,” Dorset House, Stamford Street, 





the right to refuse 


jon and do = olga 


The Publishers retain at their d 
for delay in publication or for clerical or raphe wen 8 errors although every care : taken to avoid mistak 





AIRCRAFT FOR SALE 


id second-hand. We always have a 
of aircraft for disposal, 
requirements are for small aircraft 


oO* feeder-line versions including :— 
Const 

NSON 
O* large passenger or freight liners, 
Cusur Field's about it: 
to Field Aircraft Services, Ltd., 


CPR re eee ™ mrss 
R K. DUNDAS, Ltd. 





@ little faster 
we have the 


HARE yee ae peare we bp Ay doubt! 
R: kK. rE DUNDAS, Lt, 
VIATION Division, 

29, Bury 8t., London, 8.W.1. 

2848. Cables: Dundasaero, London. rosso 

LLEN AIRCRAFT SERVICES, Ltd., Croydon Airport. 

AKOTA aircraft and Pratt & Whitney engines for sale. 

L* us quote you.—Tel. Croydon 4383. (5049 

CPRTRAL, AmROMAUTICAL, BUREAU offer the follow- 


£18000; pag EES 


wee! 
£12.00 Oise ean 4 spacious saa eseignt i fiolds, 


13,0002." York frei freighter, low hours; delivery 


£1,00 Taue-ranee_ tans geo poaleel 


S986 Ser mc. 


AERONAUTICAL BUREAU, Ltd., Croydon 
. Croydon 7744, Cabie, Centralair, 





. Brooklands Aviation, Ltd., Civil 
A Tul. Mo 





[i 
Moths, £275; Proctor III, a re 


Tel. 64854 and 543841. 
AIR. Sales and Service, stockists of air- 
craft and equipment. Vendair, Tel.: Croydon Sill, 
nearest offer. Mileo Megioter. 1 Low hours, 
instruments and lighting both cookie) 
0129. i 





FLYING 
EQUIPMENT 


Black Tan 
FLY “i NG 
BOOTS fully 
lined with White 
96/-. 
Brand new 


FLYIN 
GAUNTLETS, 


clecsciegliy 


INNER -- 

GAUNTLETS, 5/8. FLYING TACKETS! both American 
and ENGLISH IRVINE, in stock. DALTON COM- 
PUTORS. new, 50/-. hg the river SUITS 
now in stock. Fully Zipped, 

Tubes, Civilian W-. RAF. P 12/6. 
EX-R.A.F. SUN GLASSES, Mk. oad von pocons sho in case. 
These glasses p hese og ng! in weight <r 


CLUBS. 
AT KEENEST PRICES. SEND 3d. IN STAMPS 
FOR ILLUSTRATED CATALOGUE. 

LTD. 


D. LEWIS c=) 


Leather Clothing 
‘aon or — 
124, GT. PORTLAND &8T., LONDON, W.1 
Trade Enquiries Invited. 


Tel.: Museum 4314 Tele.: Aviakit, Wesdo, London 








The HYMATIC ENGINEERING 


repoiten CO. LTD. wores. 
Applications are invited from 


Draughtsmen 
Development Engineers 
for 


pressors, Syste: 
other specialised equipment. 
Please write full particulars 











THE “K” MODEL 
ENGINEERING CO., LTD. 
GRAVESEND, KENT 

= to purchase for their 


apstans, Mills, and Machine 
Tools of various types. 














AIRGRAFT FOR SALE 


Ww 


HACKLETON, Ltd., 175, Piccxdilly, London, W.1, 
UROPE'S biggest aeroplane dealers (19 

E address), have always specialised i in sales to clients 

overseas. 

TS that Great Little Dominicn of New Zealand for 
instance. 


iW ZEALAND CALLING!! 


Pec past financial iy bmn 

selves 90 sold 33 (thirty-three 
trect praesent in yen we sold 
ers, shi) and 


ydney 
aN addition « our old fri 
chief wis of Skyways, a 
we had sold to him previously, all the way from Dunsfold. 
land, to Invercargill, New 
OSE 33 arepolanes which we sold last year com- 
AUSTER AUTOCRATS. 
MILES MESSENGERS. 
MILES WHITNEY STRAIGHTS. 
MILES GEMINI. 
D.H. TIGER MOTHS. 
AUSTER V's (Lycomings). 
AUSTER J.4. 


cases we, Teqeived email, sengheeries. 
We always try our best to get a bouquet 
a 2 ee ee we make it our job to pany TE 7 it'we 


“AFTER all this is far fro 
A’ cc ~, a et SES eee ee 


8. SEATON. Ltd., have sold 117 apres and 


. Miles Whitney Straight, dual 
. 900 hours still to run, 
Offered fet Austet Au! La aS = 


for pay, LE oy sacrifice 

ereeaberk li Aircraft Di 

‘orcester. 

APIDE aircraft, 8-seater, of vt. 

io and c.b.a. Low casino hours. Available for 
sale or lo on Ca? 


hae el 


ea 
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AIRCRAFT WANTED 


Aw (Lycoming or Gurus), with or without C. of A, 
r°y Pat price.—Box 0061. [5936 
mini and ea whan Must be in reasonable 

Condition C. of A. not essential.—Details to Box 


ANTED, Auster Autocrat, recent C. of A.; 
o16, engine.—Wilson, 6, Hans Crescent, 8.W.1. 
if 
R= oe DUNDAS, Ltd.—We have a brisk demand from 
ie and overseas; = us —— = gy pan you 
. raft, nes, spares, 
das, en Aviation “Division. "D. bury "Bt. London, 


2848. 
AL ASROMAUTAOAL BUREAU, Ltd., wish to 
of all azo S for export 
Leong tails of your disposals 
Li Groydon Aarpers, “Surrey Oror don 7744, 
Canie Centralair, Croydon (0621 


AIRCRAFT ACCESSORIES AND ENGINES 
TAINLESS steel aerial wire, 7-strand to specification 
= a price 30/- per reel of 1,600ft.—H. H. Bradford, 
td., PHarwi ich, Essex. 5876 
henry’ bulbs, fuses, switches, instruments, radio 
parts and numerous ame r accessories, British and 
American. —Suplex Lamps, Ltd., 239, High ot 
W.C.1 


OME and overseas aircraft operators, don’ 
time and money unnecessarily if in need g Brice 
and American instruments, electrical accessories ajid 
oa uipment, first contact 
FLIGHT AIDS, ‘Station _Approach, Boxm 
Theat. Tel. | Boxmoor 1564. rams, ‘“‘Litco Flist hi 
Aids, Boxmoor, Herts.''{ (0613 


AIRCRAFT ACCESSORIES AND pune (WANTED 


JINKERS aircraft eneines wanted o1 ecked German 
aircraft.—Farnda 693, Whi tehall 'R Rd., New Farn- 


Leeds. 

JANTED, oe gireraft engine-driven gener- 
tors, 24 volts. pe 1; 314/5 or 

314/15, a ataravia. Bisckbushe pork. ‘amberley, Surrey, 


AIR CHARTER 
Bx KLANDS AVIATION, Ltd.—Proctors and 
Rapides available for + soar at seca kiants 
Aerodrome, Weybridge (Tel. t 436); Syw 
drome, Northampton (Tel. Moulton 213611); ees 
Airport, Sussex (Shoreham 2366). (0306 


AIRCRAFT SERVICING 
ES, 120.. Redhill Aerodrome, Burrey. Nut 


le tenance and repair o ioe. 
tion staffed by Sxperts ¢ on Miles pis reraft. Major an 
Minor peodinoetions a 
PPROVE! ‘D instrument test shop; specialists in race 
preparations. 
E oiatthen Ltd., Redhill Aerodrome, Surrey. Nut- 


HOORLANDS AVIATION, Ltd., Brooklands Aero- 
drome, bl dpc ge of A. overhauls, ae 
ont conversions. —Tel, fleet 436. 
EPAIRS and RS of yy overhaul for all aynee ow an 
craft.—Brooklands Aviation, Ltd., Civil . 
Service, Sywell Aerodrome, Northampton. Tel. Mow 


ESTMINSTER AIRWAYS SERYICING, 
. oe penance and C. of A. 
rcraft at com: ses he rates; 

lac: Sone Airport, 


BOOKS, ETC. 
Roe SALE. 37 copies of Flight, 1912. Loose; all in 
excellent condition, Price & or near offer.—Box 0128. 
{5955 


CARAVANS 


ley. 





D*°* No. 1067, 
TTENTION all ranks. 


| Ried my aa 2 ranks with accm. problems will ant 
as practicable a to the ex: 

cies of the service) to the F.O.C, Caravan Centre, w ere 
amongst e selection of 30 pedigree caravans by 
England's senting mfrs. displayed in centrally heated 
showrooms, a solution to thele problem will Be Saat. 
Those who are prevented by duty from attending this 

wate, should Tend postcard without delay for full 


F2°, Ng me a ty, Dept. A, 200-220, Crickle- 
tone 


2234. Open Misily 8: (0207 
Wwe hold the finest selection of caravans for home and 


RS ang Agents for: Willerby, Winsome, 
Sunbeam Eagle, Lanford, Marlow 


t all pockets. Easies' it terms. 
atone ot tall for full particulars. Open icuhens 
an 
-L. CARAVANS. Ltd., Blue Star Garage, mea 
Tel. 2747. 


Pores. 
vans for hire for bey oo gg 4 


T's Weaaneer Conevan Co., Lta., t. Macy, 


Exeter. 
IREMIER Princess, 22ft, wired elec gas cooker, 
Inside wotlet, hot and cold water, yi Sg as new. 
FO —Nereren, . Vicarage, Chipping Sodbury, Glos. Tel. 


Home = or hire.—Let ex-Servicemen help the Services; 
ive us your poustas worries, or porees them on a 


ho’ e Pai le an Co., 
Tedburn St. Ex ‘eter. C.D.A.A. Member. 
| gy Tome to a ag Wherever 


fa ipee y. 
trated < details from Country Life Cara 


Cn AN hunting done with Hun’ a ie Main 
distributors the full re ay, a £235 
and £240; de luxe, Berkeley Meo: 
se sss: ‘Couriers, M4870. and e544 


‘Also Paladin, 
ueen.—Visit Francis Huntingdon Ltd., Main 
sa cay me Rd., Coulsdon, Sarrey (Uplands 5901). 


eve! y to 
Ea SRAVAN will solve your housing problem. 
@ million and a half Britons | permanently in 


lord and 

n Bus Terminus, Huddersfield. Open 9 a.m. 

to 6 p.m. including week-ends. Tel. 4004. Members 
CD.A.A. (5044 








FLIGHT 


FOR SALE 


D.H. 8b AIRLINER 


We have much pleasure in offering 
two of these four-engine Airliners, 
equipped with four Gipsy VI engines. 
This big brother to the Rapide provides 
the increased comfort and reliability 
associated with a four-engined machine, 
with the economy and versatility of an 
average twin. Of fabric-covered timber 
construction, maintenance is both easy 
and inexpensive. Furthermore, large 
quantities of specially manufactured 
Spares are not required. 


Details of these two machines are as 
follows :— 
Engine hours since O/H. 
G-ADVJ. G-ADUH. 
P.l. 180.30 61.10 
P.O. 44.40 61.40 
S.1. 340.00 414.00 
$.0. 608.00 566.45 
Airframe hours since C. of A. 
Nil 61.00 
Radio (both aircraft) 
TRII43 V.H.F., Marconi 1154/55 M.F., 


H.F. 
Accommodation 


Eleven passenger seats are installed in 
one cabin. The crew of two (Pilot and 
Navigator) are accommodated in the 
pilot’scockpit, andatoiletis provided aft. 


Certificate of Airworthiness 
The C. of A. G-ADUH expires on the 
7th June, 1951, while G-ADVJ is offered 
with a 12-months C. of A. The total 
price of these two Aircraft, complete 
with a quantity of spares, is £2,500, 
ex-Gatwick. 


“The AEROCONTACTALOGUE”’ is 
free, profusely illustrated and printed 
in three languages on application from: 


Va 

. r rs Na hh eTS 

AEROCONTACT! 
r 
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CARAVANS 


CiFigee two and Berkeley Pacmag m £365 to £950; 
BY ge 8 four- “39. and £307/10/-; Saiari 


£318. hire purchase, accessories. 
chars from Mantio's Garages, Ltd., Sisgieswade. ‘Tel Bel. 


CLOTHING 
A.F. and R.N. omjers: uattorses purchased; large 
selection of R.A.F. 0} kit for sale, new and 
reconditioned.—Fisher Service Outfitters, 86-88, Wel- 
lington St., Woolwich, ‘rel. Woolwich 1055. (0667 


cLuBs 
RRECHILL FLYING CLUB.{ 


Livondo to fly at Redhill Aerodrome, Surrey. South 
it flying centre, 23 miles from Hyde 

r; £3/10/- per hour dual; from ey solo; 

fiying, instructors’ advanced courses. 

attractive clul teak ar with full catering facilities. Tel. 


Nutfield Ri 
R® LYING CLUB. 


(0347 

Hee & ESSEX AERO CLUB, Broxbourne Aero- 
drome, Nazeing, Essex, M.C.A. approved 30-hour 
ees solo fiying fi from 30/- per hour; residential ; trial 
lesso in from Li 1 St. or Green Line 
Coach’ 715.—Tel. Hoddesdon 
Piz 2 & DISTRICT AERO CLUB for Antler = 
Tiger Moth flying instruction; dual and solo 

£3 per hour, “reducing to less gt = Be nour Ro solo 
flying on “Fly Yourself Hire” basis: ying ii 
courses an A. operorse course for ivete pilot's 
licence. Tel. Plymouth 72753 (0341 


Spray sag 
NG COMMANDER R. H. STOCKEN, F.R.Ae.S., 
monte House, 108, Jermyn st® London, 8.W.1, Tei. 
Whitehall 8863, i 


gr ge AND ACCOMMODATION 


OYAL OA HOTEL, Keswick-o con Decwantwater. 
heart of dastist Lake District. ¢ offers res 
1; accommodation at 


to Air Force personnel; first-c 
reasonable charges, (0414 


INSURANCE 
LL ty: of ean ae pearance and personal Bast 4 
cover, Re ADDly to J. T. Amey, Messrs. R. Moffat 
and Co., Percy House, 108, High Mcrotteniiatn. N.17. 
Tottenham 2003-4-5, (0584 


MISCELLANEOUS 
"Le can uce aluminium ladders 
ietie x ER_E ib per foot and specialize = are 
requiremen: your ¢ es 
and asi f A full ‘ist to" De) . APE Lyte Ladders, Ltd., 
Lyte Works, Rogerstone, Mon (5940 


PACKING AND SHIPPING 
J. BARKS, Ltd., sentl®, Fenchurch St., 
R:x% Tel. Ro House official packers an: a a asi 
pers to th ind. Me mao 


TIME RECORDERS 
IME record service rental.—Tel. Hop 2239. Time 
Recorder Sup poly. i. vas tenance Co., Ltd., 157- 
159, Borough Hig . SEL [5092 


TUITION 
G*»INe courses, 


Wisenten gliding courses 


urses for beginners from June to 
Samember, Full tuition i R.Ae.C. “B" 


opportunity 

ptt At halieay, pasious 
ve 

descriptive leaflet: Bristo 


T= Ultra Lights are here! 
/ for half an hour’s solo, almost back to 
= war rates; Ail =. call for full parti 


rates; 
of complete SS = tie ng. ight ving. radio at 
vai ots’ licences, including night flying, radio 
and Let Down procedures: 


Gourtiend MUNICIPAL FLYING SCHOOL, pa 
LONDON SCHOOL OF AIR NAVIGATION (194), 


assistance f Senior Commercial, 
A. LT T. ra (or conversion thereto) and Flight Navigator's, 


t all 
STUDY [Reon -WORK” courses are 
01 


ting procedures, An: ow of fi aintng 
rai \ y ng 
undertaken at best quotations possible. rome 
Serme—Apply: 8-10, King St., London, W.6. Tel. Riverside 
Dw and solo on Austers; 37/6 hour inclusive; M.C.A 


navigation. engin radio courses 
nearing 
Par all eee in see best civil aeronautical Sogo og in 
cell 


1 tary, College o of “Automobile and Aeronautical 
Enwinesring. @ sia oe Chelsea, S.W.3. a 
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TUITION 
.F.R.Ae.S., A.R.B., Certs. 
“no 


for 176- 

70a) 17, Stratford ‘lace, Lo! 

CHOOL OF NAVIGATION, University Cotes, War- 

sash, utham ht navigator’ craig 
£16/10/- for six mon’ tuition; pilot Ticences, eT/10l- t6 
£13/10/- for six months’ tuition; Link instructions; all 
a) 10/- per hour or £3/10/- for ten hours; 
resi course; hall of residence.—Tel, Locks Heath (ost 


ins' ens: 

for aerial photograph: chal 

ee fees or i etenoee bas Airport, Cambridge, 
Tel. 56291 (Ex' (0568 


SITUATIONS VACANT 
Canada. 


orkers weanatty y. Pegeares, Lat mateo 
Srorere . employmen 
aaniaes before teaving Uni United cingdom. 
APPLY Departmen: 


‘ARIO fi eon. Ontario House, Charles II 
Ont St., London, 8. {0603 
'ANDLEY PAGE, tas. have vacancies for:— 


eC. 
O.N.C, or H.N.C, (Mech. or 


jous experience of full-scale lay- 

or similar A ce gd practice, These 
ic! ood ce only.—Appli- 
qualifications and details of 
Handley Page, Ltd., Crickle- 
le (5885 
Havilland A Aircraft Co., Ltd. requires for No. 1 

hd Flying School Panshanger : 

Flying instructors, Service B.1 Category minimum, 
(1): one capable for undertaking staff pilot duties on 


tor, Q.F.I. preferred, to lect to 
( Ohare ure up 


iS sho’ hould state full iculars, experience 
LICATION rt ae aye 4 
= Havilland Aironet Co,, Ltd. 

Hath iethaterttie” iin the Hi Counties - 
in iome Coun juires 

R? df. staff pilots, air traffic controllers, 

aircraft ¢ fitters, W/T mechanics.—Applica- 

tion to Box 0131. 

IRCRAFT 


korn required.— Apply, stash 
lence, and salary required, to 
Draug! poker Alan Muntz attr a (Aircraft Section), 
ve vacancies tng 
engine fitters, 


cians 
.N, aircraft. 
ian eh srr interesting work and piecework 


APPLY: No. 4 Site, Sywell Aerodrome, Northampecs. 


CAL pe ibe nA foc maven viaton of (orins room 
brary.—A ‘ersonne! <r gerd 
Rofeclling, Ltd., Tarrant Rushton ‘Airtelas 


instructor required for A.F. 
ay he TION | instru Also Q.F.1. ey lecturer to V. Fit pupils. 
“write, stating experience, category, etc., to Secre 
Air Schools, Ltd., Derby (5878 
pis 5 soquaes. =a work. Mini- 
e! preement Fossemton_@ of - 
APPLICATIONS are i are ak 


and Ft moe f —S rk Doth 
formas e! for work on 
}— 4 turbine aero engines. 

BPLICA ONS Should state full particulars of experi- 
A cose an aalifications and should be to 
The Personnel M The de Havilland Engine Co., 
Ltd., Stonegrove e, Edgware, 06’ 
Press tool ased'n heaven by Coventry firm. 

be 

tools up to 750 tons ca 
Pittiative and be responsib: le for 


. giving full . tO 
fairey Aviation Co. Ltd., 
Heyes Mi Middlesex, quo’ reference DO/A2. 
EQUI td., aircraft Syéranlic engin- 
big tt eers, Arle oor. Cheltenham. rr stressme: 
ts of ad er yo rite, i Mana- 


actos” and experience and 


for 
airframe publications Sane: applications in 
ease, ving age. expences sali 
ba ae ~~ Manager (Aircraft Divislon). The 
Bristol ‘acropi opiane Co. Ltd., Filton House, Bristo (5842 


pes CONTROLS, Ltd. 
lor 


ical mec: ft 
hers Company’s Chief Enginee: 
een Rm vraag and salary ropuizes. 


Sones required for ject design; 
of fy exchange essential; experience in 
atm de sirable.—Please apply in writing, 
ms and experience, to Deliney 

eR. Lae em N.W.2. | 
aired, aged 20-25, with M.C.A. 

id from et 1st, 1961.— 

ing. giving f ¢ full details and 


salary 
pic de Havilland Aircraft Co. Ltd. 


wean HT REFUELLING, Ltd., uire a 
Frntcian os their 

gualifeation, school previo 
experience of technical work vantage but not 
a eran gy giving details of age and quaiincat ons, 


Rushton Airfield, nr. 
Rlandford. Dorset. (5884 


fuel 


FLIGHT 


ashinden 


Limited 


. . « the firm with widest possible 
ience in buying and operating 
every type of aircraft both at home 
and The pany is not 
the exclusive agent for any one 
manufacturer — which policy en- 
ables it to offer unbiased advice 





purposes. What organisation, 
pe a 
to help you, w on 

me 2 no of any aircraft 


AIRWORK LIMITED 
S, CHESTERFIELD STREET, LONDON, WL 
Tel. : Grosvenor 484) ealne 














ENGLISH 
ELECTRIC 


have vacancies at Warton Aerodrome 
near the Lytham St. Annes coast for the 
following staff:— 


i. ALL GRADES OF DRAUGHTS- 
MEN for work on interesting new pro- 
ject and Canberra development. 


2. AERODYNAMICISTS for work 
on Canberra development and advanced 
high-speed projects. Applicants may 
specialise in work on modern high-speed 
and low-speed tunnels, project and design 
analysis, heat transfer and internal flow 
problems, flight analysis or aero elasticity, 
but wider experience may be gained 
where desired. Good salaries are offered 
to keen young aerodynamicists with 
monthly staff status for an Honours 
Degree or eq lent where accomp 
by reasonable aerodynamic experience. 


3. STRESS OR MECHANICAL 
TEST ENGINEERS for interesting work 
on new project offering excellent prospect 
to suitably qualified engineers with or 
pga experience in either of these 
elds. 





Applicants should write giving full 
details of previous experience, mentioning 
reference SAS, to 


Central Personnel Services, 
ENGLISH ELECTRIC CO., LTD. 
24-30 Gillingham Street, London, S.W.! 
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SITUATIONS VACANT 


RAUGHTSMEN with good aeronautical (or mechani- 
cal) experience, and stress with aeronautical 
experience required for varied, interesting work.—Ports- 
mouth Aviation Developments, The Airport, Portamouth, 


'ELL-KNOWN ys East carn a Benne ge wnlites 

pilots. wireless operators und enginee! 

te will be sinter: 
Tall ti Me ‘e Ww. = Shackleton. | Lea, 
par culare, eton, 

175, Biecadilly, Lo v1. \ Rewent 2448.9, — 
RAUGHTSMEN, junior oak prt om required at our 
Hereford factory for interesting work on Soal-semieen 

components. Five-day week, —— surroundings, 

pension scheme.—Write, stating experience ‘and 
salary required, to Aero Sec tion, Saunders Valve Com- 
pany. Ltd., Cwmbran, Newport, (5932 

WANTED. safety equipment comer capertenced in the 

king of parachutes and dinghies. 

given to ex aavel Sereon 

start first week in April.—Apply, Manager, Airwork. Ltd., 

R.N.A.S., Brawdy, Haverfordwest, Pembs.. South Wales. 


it 
HIEF draughtsman required: must be familiar with 
A.LD. and A.R.B. procedure: experienced in light 
sheet metal work, particularly brass and light alloy —~ 
Apply in writing, stating age, qualifications and ex: peri- 
,*° Delaney Gallay, Ltd., Edgware Rd., Cricklewood, 
(5041 


Grrr as engineer required for small charter  wette, 
club. Austers and Tiger } 
po Bh instances fullest fea copies at pole 


jculars, with copies of refer- 
Managing 


irector, c/o Shi ipley, Blackburn 


to 
Sutton & Co., Broadmead House, Panton St., London, 
8.W.1. (5800 


DE HAVILLAND page pf 4 tt. have 
vacancies for — ae Gosten one draughts- 
men (preferably w: experience) in their Hatfield 
and tcoten ( Regent | Street) offices. —A, tions, as 
age, e: tence and salary required, to pee tsman, 
de Hav land Aircraft Co., Ltd., Hathel id, oa (5919 
RACTICAL working produc lor precision 


tating and 
and giving full details of back- 
5045 


x 
"APPLICATIONS are invited fi te 
at A eaiate vse rom senior and inter. 


eae 


DLANNING engineers required immediatel. ye mageans 
P shop and metal detail es aoe aan voltes Te 
cants must have had practi 

knowledge of rate- fine i is desirable, 
and full puscare © experience 

\ irspeed is Fn The ‘Airport, 


Hants. { 
ILLAND ATOR FT, Ltd., have wacemaies for senior 
fe o w ines 


ith an pro- 

e of supersonic flight , enereh “gp its should 
ve a ‘minimum of by ’ techni: a Ls on 

to the Be ones tee ieations | be 

1e 

ee vol ai land raft, Ltd., Habis 


uthampto: 
Hee “Ey (READING), Ltd., 


have vacancies 
wr experince and With dualifeations up 
B’Bo. standard: these vacancies carry 





legree and experience {) 
mance calculations and uo Xk 2 
fonda. Write. oe ing particulars of age, experience and 
om Employment janag 
Armstronge. 1 ircraft Section), 
Fre oth eyecare 
wi a mechani: e! 
ge ph phi ngineering back- 
rl with thermodynamic 





_ BY. otpel 
A & Co., Lid., have a yacena lor @ seni 
aerodynamicist in their Chadderto on 4 
A sound training in engineering or mathematics 
some previous experience in aerodynamic stability or 
performance work are essential qualifications. —Apply, 
oe age, Se. _— lence and also salary 
ors . V. Roe & Co., ie 


juired, 
Greengate, daleton, “Manches! 
S* neers required for interesting experimental 
work of national 1 importance; applicants should be 
experienced in the design of one or more of the following; 
hy ry 5 ers, — rd of tock. 


and salary the 
io a The Bristol ‘Aeroplane Co., Ltd., Filton House, 


ORMALAIR. Ltd., produci: ng pauipment. for” ar. 
Go and altitude br eathi lor air- 
for 








ne ey ey men and "or 
tor 
age 25-35, aft ot of Higher National Certificate eee 
—— first-class men need , ane sg elaries according to 
qualifications and ¢: Where convenient, 
selected applicants will be eovineed in London, 
re 
is — fullest particulars, to Personnel Officer. 
ir, Ltd., me te ‘—— merset. 
LIGHT f REFUELLING 


Set ee Blandford, b. tome (3080 
ANDLEY, PAGE, Ltd., have vacancies at bo wee 
ae a a techni assistan’ 





FLIGHT 
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THE AERONAUTICAL WORLD 


ROLLASON ENGINES LTD. 


18 SAYING——-DEAL WITH:— 


CROYDON AIRPORT 
Tel. CRO. 5151/3. CRO. 7744 Ext. 69. 





LARGE STOCKS OF DE HAVILLAND GIPSY MAJORS, QUEENS III's, Il’s and I’s—ARMSTRONG SIDDELEY CHEETAH IX’s and X’s 
ALL ENGINES HAVE BEEN SERVICED AND ARE READY FOR IMMEDIATE INSTALLATION 
ENGINE HOURS VARY FROM NIL SINCE EITHER NEW OR COMPLETE OVERHAUL. 


MAY WE QUOTE FOR YOUR REQUIREMENTS? 


QUANTITIES OF SPARES ALWAYS AVAILABLE. 








VERY HIGHLY COMPETITIVE PRICES QUOTED 











SITUATIONS VACANT 
8.T., Ansty, near Coventry, require :— 
Func instructors with following qualifications :— 
R: A. & , catagories and experience of elementary instruc- 


ROU IND instructors for pilot training with the follow- 
ing qatar ns :— 


EAGLE AVIATION 


imite 
offer a complete aeronautical service 
6 AVRO YORK AIRCRAFT—World-wide charter 
45 passengers—8 ton 


AIRCRAFT QVERHAUL AND MAINTENANCE 
IRCRAFT 
LONDON, W.1 


SITUATIONS VACANT 
LAMMINO engineers yoo (a) for gas turbine com- 
pass t manufacture, ce 
wor cosential; o) for 


1 R.A.F. Staff Navigation qualification, or 
R.A.F. Short Navigation Instructors course, or 
3 tandard of former ans Socons Class Air Naviga- 
te licence or current 1 
— for the sbove p posts mows be members, 


me members, of the R.A.F. Reserve. 
Apoly for 8 sopiicntion form to the Commandant, A.S.T., 
ie, 


eS COTTON BAGS 
4&.T. further require :— 


Alpechank fitters and riggers, electricians, instrument R SPARE PARTS, Etc. 
ay parachute ne packers, wireless operators and 
ther all trades for operation and 
A.F. training aircraft. non a 


oe. Red 


CLARGES 
‘elephone: GROsvenor 6411 (10 lines) 





initiative. “adod starting salaries 
are renee ged reviewed on basis of of Sndivi 
m scheme and welfare facilities. 

will be gi fiven, = successful applicants in finding single 

commoda' Tra’ ‘expenses will be paid to 
selected applicants for coming for interview.—Apply in 
first instance, stating age, education, experience, etc., to 
Box 8763, (5904 


rasa: wor vi SITUATIONS WANTED 
X-R.A.F. 8! er with 1,000 fying hours eesks employ- 
ment in civil aviation.—Box 0130. 15988 
ILOT, commercial and oy’ % tsehing, 1,650 Lye experi- 
ence on Dove, Rapide. mint, Procto! 

seeks situation home or FB x 
gay of hare com! 


ca 
bane ae all operations in the —— groups; 
milling, Hobbing ydro-Tel milling 


machines 
Installation of hyd and systems, 


flying The... 
Ata oas and pein made in writing, giving age British Air Line Pilots’ Association 


1 details of past experience, to Personnel 
Manager. 9-10 MARBLE ARCH, W.! 
OVERSEAS AIRWAYS Corporation offer Tel.: AMBassodor 1357 
ne! ios 











RRS hours as pilot.—Box out 

Membership open to all Commercial and 

Service pilots. For full details as to 

objects and particulars of Membership 
please write to Secretary. 


WANTED 
50 aircraft portable ground heaters (south 


Want type), Stewart Warner engined.—S: tare 


Blackbushe Camberley, Surrey. 


Gubilee 


PATENTED 
WORM DRIVE 


CLIP 


Absolutely leakproof joints on Air, 
Water, and Olli lines. are swiftly and 
easily made by using “Jubilee” Worm 
Orive Clips. They stand up to any 


pressure: te Write for deteile 
st @uoting reference 


BINSON8&CO 


: ¥. 
we e ork. Good pension, on 

y and poliday facilities, ~ Write or call, Staff Mi 

jut 29, m Airport, Feltham, Middlesex. — (e8: 


WANTED 


CAPTAINS 
FIRST OFFICERS 
ENGINEER OFFICERS 


























"THE FINEST 
CUP IN THE 
WORLD. 


RADIO OFFICERS 
LICENCED ENGINEERS 
AERO ENGINE FITTERS 
AIRFRAME FITTERS 
RADIO ENGINEERS 








>. 4 Wanted for Cash 


STEEL BUILDINGS 
AND HANGARS 


Send details 
UNDERWOOD CONSTRUCTION LTD. 
Argall Works, Argall Ave., Leyton, E.10. Tel.: LEY 6986 


Printed tn Great Britain for the et BE rt pe ech ia INDIA Late, 88. SUN PRINTERS L’ Landon, 
pees rem oe eee OS heey take Wal BALAN. Garam & es ‘. S43 Nao Canada: The Win Suwon Su 


Posts available at Bovingdon, Blackpool and Newcastle 
GOOD SALARY FOR AIRCREW 


WAGES, BONUS AND PROFICIENCY PAY 
FOR GROUND TRADES 


Apply to Personnel Manager: 


LANCASHIRE AIRCRAFT 
CORPORATION 


BOVINGDON AIRPORT, Nr. HEMEL HEMPSTEAD, Herts. 


to 























“STARFISH” ASSEMBLY 





This discharge nozzle 
assembly (“‘Starfish” Assembly) 
is a perfect example of precision 
sheet metal work for gas turbine 
engines. Behind such manufacture 
are many years of experience in 
RESEARCH, DESIGN and 
DEVELOPMENT. 





AIA a oF 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY 


fuic 9 MARCH 1951 


OPERATION 
“AIR-BEEF” 


WSUCCESSFUL 


in Septemberq 
Beef”’ schemet 

that has given 

planning. The vast 

transport facilities in 

strung development of the a 

transport has given cattlemen E e 

abattoir, from which beef is flown 

eliminated long overland cattle di 

inevitable losses in weight and quality. I 

80,000 miles, spending 588 hours in the 7 

carrying more than 2,000,000 Ib. of beef, fi 
“Bristol” Freighter has not only established the "a 





success of a scheme which can help to solve 
Northern Australia’s population problems, but has 
proved that air transport holds the key to develop- 


ment of all areas where lack of surface transport 





facilities prevents exploitation oj natural resources. 


“ 
T BS Grislol AEROPLANE COMPANY L tM tT £.D 





